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Isolated Valvular Pulmonic Stenosis 


Clinical and Physiologic Response to Open Valvuloplasty 


By S. GitBert Biount, Jr., M.D., Matcotm C. McCorp, M.D., Hetmur MvueEtter, M.D., 
AND Henry Swan, M.D. 


The preoperative and postoperative clinical and physiologic data are presented in 10 patients 
with isolated valvular pulmonic stenosis. The valvulotomy was performed in five patients by the 
generally accepted blind ventricular approach, while in the remaining five patients the valvular 
surgery was accomplished by a direct pulmonary arterial approach. The physiologic data re- 
vealed uniform obliteration of the systolic pressure gradient from the right ventricle to the pul- 
monary artery in the patients operated by the direct technic in striking contrast to the 
inadequate and variable relief of stenosis by the transventricular approach. 


SOLATED valvular pulmonic stenosis has 
been recognized in recent years to be a 
relatively common congenital anomaly. 

It has also become evident during this period 
that it is not the benign lesion that the asymp- 
tomatic clinical picture might suggest.! When- 
ever the clinical diagnosis of valvular 
pulmonic stenosis with intact ventricular 
septum is entertained, complete physiologic 
evaluation is advisable and operative inter- 
vention should be considered in every instance. 
Sellors? initiated operative correction of this 
lesion in 1948, employing a transventricular 
approach. This approach has subsequently 
been developed by Brock* and others‘: * and 
employed in a large number of patients. 
While subjective clinical improvement has 
been reported, studies comparing the pre- 
operative and postoperative physiologic status 
f such patients have been infrequent. The 
‘ew reported studies of postoperative physio- 
ogic changes have demonstrated inadequate 
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relief of the pulmonic valve obstruction in 
most instances and have been characterized 
by a striking lack of uniformity®" (table 1). 

A transarterial approach to the pulmonic 
valve has been previously reported,’ but has 
been largely abandoned because of technical 
problems relating to the blind approach exist- 
ing with closed heart surgery. Thus at the 
present time the transventricular approach to 
the stenotic valve is almost universally em- 
ployed. 

The recent application of hypothermia to 
this problem" has allowed open heart surgery, 
and under these conditions the stenotic valve 
may be viewed with deliberation and valvu- 
loplasty performed. This present communica- 
tion deals with the clinical and physiologic 
response to transarterial pulmonic valvu- 
loplasty and compares the results obtained by 
this method with those obtained following the 
transventricular approach. 


MATERIAL AND METHODS 


A diagnosis of isolated valvular pulmonic stenosis 
has been established in 51 patients during the past 
three years at this institution. Surgical therapy has 
been recommended in all patients demonstrating 
right ventricular systolic pressures exceeding 75 
mm. Hg. Operative therapy was accepted and car- 
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TaBLeE 1.—Summary of Published Data of Post- 
operative Hemodynamic Changes Following Trans- 
ventricular Pulmonic Valvuloplasty 


Pre-op. | Post-op. 
Average | Average 
Rt. Vent.|/Rt. Vent. 
Pressure | Pressure 


Num- 
Source ber of 
Cases 


Lurie and Schu-| 7 | 99/—1) 78/—2) 21 
maker 
Bing, et al. 127/29 | 92/16 | 35 
Kirklin, et al. 2 |125/5 | 52/6 73 
Galligan, et al. 2 |179/5 | 59/3 | 120 
Soulie, et al. 9 171/7 |108/6 63 
Humphreys, etal.| 3 (193/12 | 75/10 | 118 
Blount, et al. 168/2 | 65/1 103 
(Present com- 
munications) 


~I -] 
or 


orb 


ried out in 15 patients. Prior to 1953 the valvulotomy 
was performed by the ventricular approach, the 
Brock technic. This method consisted of incision of 
the right ventricular wall in the outflow area, and 
blind valvulotomy, using a valvulotome followed 
by dilatation of the sectioned pulmonic valve. 
Pulmonary valvulotomy was performed by this 
method in eight patients with an operative fatality 
in two patients. Postoperative catheterization data 
were obtained a year or more following surgery in 
five of these patients. For convenience this group 
will be designated as group A in the following 
presentation. 

A pulmonary arterial approach was adopted in 
1953 for the surgical correction of valvular pulmonic 
stenosis.'* Briefly this method consists of the use of 
hypothermia with occlusion of circulation. The 
pulmonary artery is incised and the pulmonic valve 
is exposed to direct vision. The stenosis is relieved 
by incision or partial excision as indicated in each 
instance. This operative procedure has been carried 
out in seven patients with no operative fatalities. 
Preoperative and postoperative physiologic studies 
were obtained in five consecutive patients. These 
five patients compose group B in the following 
presentation. 


RESULTS 


Clinical Observations 


Three of the five patients operated by the 
Brock technic, group A, were symptomatic, 
describing varying degrees of limitation of 
exercise tolerance. Each of these patients was 
cyanotic. All three patients described an 
improvement in symptoms following surgery, 
and there was an apparent decrease in the 


degree of cyanosis. One patient in the group 
operated by the pulmonary arterial approach, 
group B, was limited in exercise tolerance and 
was slightly cyanotic. This patient showed an 
improvement in exercise tolerance post- 
operatively. The remaining patients in both 
groups were asymptomatic. 

The pertinent findings on physical examina- 
tion involved cardiac murmurs. The intensity 
of the systolic murmur in the second left 
intercostal space was grade IV or more in all 
patients in both groups preoperatively, and a 
thrill was palpable in the left second inter- 
costal space in all patients. In group A the 
intensity of the systolic murmur decreased 
following surgery in all instances but one, 
C. T., where the intensity remained grade V. 
The magnitude of this decrease was only 
moderate, the murmur being at least grade 
III in intensity in the remaining patients, and 
a thrill persisting in three patients. In group B 
the murmur decreased to grade II in all 
instances and the thrill disappeared in all 
patients. 

One of the patients in group A developed a 
diastolic murmur along the left sternal border 
following surgery. A diastolic murmur appeared 
in this location postoperatively in four of the 
five patients in group B. This murmur was 
medium to low in pitch and somewhat rough 
in quality, and was of maximum intensity in 
the third left intercostal space. The intensity 


TABLE 2.—Magnitude of Decrease in Amplitude of 
R Wave in Precordial Lead V,. The First Five Patients 
Comprise Group A While the Second Five Represent 
Group B 


Post-op. 


Patient r- 


Time after 
surgery 
a. 31 216 yrs. 
R. M. 1 yr. 
D.N. 11 mos. 
D. L. ¢ 6 mos. 
A.N. 1 yr. 
R. Hf. 8 mos. 
9 mos. 
10 mos. 
5 mos. 
9 mos. 
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f this murmur varied from grade I to grade 
II. 

The second heart sound in the second left 
itercostal space was decreased in intensity or 
bsent prior to surgery in all patients. Post- 
peratively there was an increase in intensity 
r appearance of this sound in four of the 
atients in group A and in all of the patients 
1 group B. 


Jlectrocardiography 


A tall R wave with a delayed intrinsicoid 
leflection time exceeding 0.03 second was 


present in precordial lead V, in 9 of the 10 
patients preoperatively. Postoperatively there 
was a decrease in the amplitude of this R wave 
in lead V, in all nine patients (table 2). The 
average decrease in group A was 36 per cent 
whereas the average drop in the amplitude in 
group B was 42 per cent thus showing no 
significant difference. A significant change in 
the configuration of the QRS complex in 
lead V, was noted in three patients in group 
B. The high-amplitude R wave present pre- 
operatively, indicating right ventricular hyper- 
trophy, evolved to a lower amplitude rSR’ 


Fic. 1. Decrease in amplitude and appearance of a partial right bundle-branch block pattern fol- 
lowing transarterial pulmonic valvuloplasty. (G. S. group B.) 





164 ISOLATED VALVULAR PULMONIC STENOSIS 


pattern interpreted as incomplete or partial 
right bundle-branch block (fig. 1). 


Roentgenography 


The three patients in group A who were 
cyanotic showed a decreased vascularity of 
the peripheral lung fields prior to surgery. The 
vascularity was normal in the remaining 
patients in both groups. Following surgery 
there was no significant change in the periph- 
eral vascularity of the lung fields in any 
patient. 

The right and left pulmonary arteries 
showed a decreased amplitude of pulsation in 
all patients in both groups prior to surgery. 
In three patients in group A, those who were 
cyanotic, the low amplitude pulsations per- 
sisted after surgery. There was an increase in 
the pulsations in the remaining two patients. 
The amplitude of pulsations in the right 
pulmonary artery increased after surgery in all 
patients in group B. 


R.V. Press. 12 


There was no significant change in the 
prominence of the main pulmonary artery in 
any patient. The heart size increased following 
surgery in three patients in group A and in all! 
patients in group B, the increase ranging from 
0.5 to 1.5 cm. in transverse diameter (fig. 2). 
This increase in heart size occurred im- 
mediately following surgery, and there was no 
further significant change during the follow-up 
period (fig. 3). 


Hemodynamics 


The pressure phenomena observed in_ the 
right ventricle and pulmonary arteries in thes¢ 
patients is summarized in tables 3 and 4. 
In the five patients operated by the ventricular 
approach the right ventricular systolic pressure 
ranged from 110 to 221 mm. Hg with an 
average of 168 mm. Hg. The right ventricular 
systolic pressure was reduced following surgery 
in all patients in this group, the average 
postoperative pressure being 65 mm. Hg. This 
decrease ranged from 29 to 96 per cent with 


R.V. Press. 
30 


Fig. 2. Increase in transverse cardiac diameter and straightening of left cardiac border following 
transarterial pulmonic valvuloplasty. (M. G. group B.) 
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Fig. 3. Increase in heart size in immediate postoperative period with no progression during sub- 
sequent eight months. (G. S. group B.) 


TABLE 3.—Pressure Changes in the Right Ventricle TABLE 4.—Pressure Changes in the Right Ventricle 
ind Pulmonary Artery Following Transventricular and Pulmonary Artery Following Transarterial 
Pulmonic arvana, Group A Pulmonic ren ee B 


Pre.-op. | Post-op. | Ds peeuee Decrease -op. Post-op. Decrease | Decrease 
ilies bwemoiion, | : -| Vent. | Rt. Vent. : ee ¥ ______—_—_C_C* Rit. Vent. | Rt. Vent. 
| Rt. | Pulm Rt. | ‘tie. "Presmare Pressure | Pressure | Pressure 

Vent. ee | Vent. | Art. iba (mm. Hg) in % Vs Ret Bev. P. A. | (mm. Hg) in % 


7 —|—_— ae 


3. T. |200/5 | 20/161151/1 | 22/13, 49 | 29 R. H. | 93/3 | 23/1229/0 | 23/8| 64 100 
R. M. |166/—7| 13/8 | 38/2 | 25/10 128 | 94 J.K. |142/-2 17/7 |19/—5| 15/3 | 123 

D. N. |221/10 | 18/11| 60/6 | 35/10) 161 G.S. |110/3 | 18/1232/—1| 32/9| 78 

D. L. |142/—1| 13/6 | 34/5 | 14/8 | 108 | M. G. |119/—5| 18/9 |29/7 | 25/9| 89 

A. N. |110/3 | 16/7 | 40/2 | 14/9 | 70 D. M. |115/54| — '29/7 | 15/9| 86 
Avg. |168/2 | 16/10) 65/3 22/10 103 Avg. {116/11 | 19/1028/1 | 23/7 





| 
| 
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an average reduction of 75 per cent. This 
value was derived by a comparison of the 
preoperative right ventricular systolic pressure 
with a theoretic normal of 30 mm. Hg and 
calculated as follows: 


Decrease in RV systolic pressure - 
mm. Hq 


Preoperative RV systolic pressure—30 er 

The pulmonary arterial pressures in group A 
were uniformly low preoperatively, averaging 
16/10 mm. Hg. A normal pulmonary artery 
pulse pressure was approximated following 
surgery in only two of the five patients in 
group A (fig. 4) while in the remaining three 
patients a narrow pulse pressure persisted 
(fig. 5). The average postoperative pulmonary 
artery pressure in this group was 22/10 mm. 
Hg. In all patients a pressure gradient between 


250 oy 
Pre-op. 


the right ventricle and the pulmonary artery 
during systole persisted following surgery, 
averaging 43 mm. Hg. There was thus evidence 
of residual stenosis at the pulmonic valve level 
in every patient in group A. 

The right ventricular systolic pressure in 
the patients operated by the pulmonary 
arterial route ranged from 93 to 142 mm. Hg, 
with an average of 116 mm. Hg. Following 
operation the right ventricular pressure was 
reduced to normal levels in every instance 
with an average pressure of 28 mm. Hg. 

The pulmonary arterial pressure was low, 
and there was a narrow pulse pressure in 
every patient preoperatively with an average 
pulmonary artery pressure of 19/10 mm. Hg. 
Following surgery the pulse pressure increased 
in all patients, and a normal pulmonary 


Vs 


Fic. 4. Reduction of right ventricular pressure and return to normal of pulmonary arterial pres- 
sure and pulse contour following transventricular valvulotomy. (D. N. group A.) 
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Fic. 5. Reduction in right ventricular pressure to near normal levels and persistence of low-pres- 


sure pulmonary arterial pulse wave following transventricular valvulotomy 


arterial pulse contour was established (figs. 
6 and 7). 

The most striking physiologic change was 
the almost complete obliteration of the systolic 
pressure gradient between the right ventricle 
and pulmonary artery in every instance with 
an average gradient of only 5 mm. Hg. 

The gradient between the pulmonary artery 
and the right ventricle during diastole was 
significantly decreased in two patients in 
whom the pulmonary valve was widely excised. 
The pulmonary arterial diastolic pressure in 
hese patients was 3 and 5 mm. Hg, re- 
pectively (fig. 8). 


DISCUSSION 


The clinical evaluation of these patients 
lowing surgery was not considered to be 


. (A. N- group A.) 

significant in a critical evaluation of the 
success of the operative procedure. There were 
four patients who were cyanotic prior to 
operation and each presented some degree of 
dyspnea and fatigue with exertion. Definite 
improvement in exercise tolerance was de- 
scribed following surgery in these patients. 
Relief of symptoms bore no relationship to 
degree of improvement of the hemodynamic 
pattern following surgery. No definite or 
significant symptomatology was described by 
the remaining six patients. Thus, it is not 
considered that the evaluation of symptoma- 
tology prior to and following operation is of 
any significant value in determining the extent 
to which the valvular pulmonic stenosis has 
been relieved. Definite conclusions regarding 
the degree of improvement following surgery 
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R.H. 
Pre-op. 
8-30-50 

120 

80 

40 


0 
P.A. 


Fic. 6. Reduction of right ventricular pressure to normal and restoration of normal pulmonary 
arterial pressure and pulse contour following transarterial valvulotomy. The pressure gradient be- 
tween the right ventricle and pulmonary artery has been abolished. (R. H. group B.) 


can only be based on objective physiologic 
data rather than subjective impressions. 
Similarly, the physical examination is not 
considered to offer criteria for precise evalua- 
tion of operative results; however, certain 
trends were noted. While the intensity of the 
systolic murmur tended to decrease in all 
patients, a more pronounced and uniform 
decrease was present in the patients in whom 
transarterial direct valvuloplasty was _per- 
formed. This uniform decrease in intensity of 
the systolic murmur in the latter group 
tended to parallel the more complete oblitera- 
tion of the pressure gradient between the right 


ventricle and the pulmonary artery as de- 
termined by right heart catheterization. 

The increase in intensity of the second heart 
sound in the left second intercostal space 
following surgery is a finding that is not well 
understood. It has generally been considered 
that the diastolic pressure in the pulmonary 
artery is the major factor governing th 
relative intensity of the second heart sound i 
this area. Certainly the increased intensit; 
does not reflect an increased pulmonar 
arterial diastolic pressure in these patients 
since this pressure level was lower post 
operatively than prior to surgery in all patient 
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M.G, 
Post-op. 
3-8-54 


UAV AR. 


=1Sec.—> 


Wenn pp mp gt nl 


Fic. 7. Reduction of the right ventricular pressure to normal levels and return of pulmonary 
artery pressure and contour to normal following transarterial pulmonic valvulotomy. This tracing 


was recorded following exercise. (M. G. group B.) 


in group B. It is postulated that the increased 
intensity of this sound following surgery might 
be due to an increased mobility of the incised 
pulmonic valve. 

The appearance of a diastolic murmur in all 
patients operated by the transarterial ap- 
proach, and considered to indicate organic 
pulmonic insufficiency, is of considerable 
interest. This murmur was of a different 
quality than that characteristically associated 
vith functional pulmonic insufficiency. The 
‘aurmur encountered in these patients was 
ougher in quality and lower in pitch than the 
‘lassie Graham Steell murmur. 

Definite regressive changes were noted in 
‘rial postoperative electrocardiograms of all 
atients. The decrease in R-wave amplitude 
‘flected the decrease in right ventricular 
| ressure; however, no quantitative relation- 
siip was apparent. It has been demonstrated 
{iat there is a poor relationship between the 
(ogree of right ventricular hypertrophy and 


the level of pressure within the right ventricle.'® 
Therefore, a quantitative evaluation of the 
postoperative results cannot be determined 
from a study of the electrocardiographic 
changes. Transition of the QRS complex in 
precordial lead V, from a right ventricular 
hypertrophy pattern to one suggesting an 
incomplete right bundle-branch block repre- 
sents an interesting alteration. This phe- 
nomenon may reflect a stage in the regression 
of a right ventricular hypertrophy pattern or 
may reflect the dilatation of the right ventricle 
with an alteration in the type of ventricular 
stress, as proposed by Cabrera.'® 

The roentgenographic changes consisted 
principally in an increase in over-all heart size 
and an increase in the amplitude of pulsations 
within the right and left main pulmonary 
arteries. The increase in heart size that 
occurred following valvuloplasty was more 
pronounced in the patients treated by wide 
excision of the pulmonic valve, and the murmur 
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Fig. 8. Low diastolic pressure in the pulmonary artery with a low diastolic pressure gradient 
between the pulmonary artery and right ventricle. A pressure pattern associated with pulmonic in- 
sufficiency following transarterial pulmonic valvuloplasty. (J. K. group B.) 


of pulmonic insufficiency was of greater 
intensity in these patients. This suggests 
dilatation of the right ventricle occurring as a 
result of an increased residual diastolic chamber 
volume due to the pulmonic insufficiency. An 
increase in heart size was also noted post- 
operatively in the patients not evidencing 
pulmonary insufficiency. In this case an 
increase in diastolic volume and, consequently, 
heart size may be a manifestation of increased 
stroke. volume following the relief of pulmonic 
valve obstruction. The increase in heart size 
showed no progression beyond the immediate 
postoperative period. 

There was an apparent correlation between 
the postoperative increase in the pulmonary 
artery pulse pressure and the increase in 
amplitude of the pulsations noted in these 
vessels on fluoroscopy. This relationship tends 
to emphasize the role of the pulmonary 
arterial pulse pressure in the production of 
pulsations in the pulmonary arteries in addition 
to the factor of pulmonary blood flow. Increase 
in pulmonary blood flow did not appear to be 
a factor in producing this increase in pulsations 
as the pulmonary artery blood flow was not 
significantly altered following surgery. 

Pre- and postoperative hemodynamic studies 


form the basis for the most critical and 
conclusive evaluation of the efficacy of 
pulmonic valvular surgery. Using these criteria, 
the superiority of the direct transarterial 
valvuloplasty over the blind ventricular 
valvulotomy is apparent. The hemodynamic 
event of most significance in relief of stenosis 
is the obliteration of the systolic pressure 
gradient existing between the right ventricle 
and the pulmonary artery. This gradient was 
abolished in the patients undergoing direct 
valvuloplasty. The restitution of a normal 
pulmonary arterial pulse contour is also of 
importance. This dynamic change again was 
present uniformly in the patients treated by 
direct valvuloplasty. The degree of stenosis, as 
reflected by the level of the systolic pressure 
in the right ventricle was somewhat more 
severe in the patients in group A than in those 
patients in group B. However, it is not con- 
sidered that this factor in any way obviates 
the superiority of the transarterial approach 

The significance of the creation of pulmonary 
insufficiency in these patients is not establishec 
at this time. To our knowledge, there is m 
study available of the effect of pulmonar 
insufficiency upon the cardiovascular systen 
in man. The creation of pulmonary insuf 
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f iency has been employed in an attempt to 
; oduce cardiac decompensation in the ex- 
|} crimental animal, but it has been unsuc- 
‘-ssful." The postoperative course of the 
j atients with pulmonic insufficiency did not 
ciffer in any way from the course of patients 
\ ith no evidence of pulmonary insufficiency. 
Since the pulmonary circulation is a low 
;ressure system and the gradient during 
ciastole between pulmonary artery and right 

entricle is small, the creation of pulmonary 
insufficiency of this order should have little 
effect upon the dynamics of the right heart. 
‘he final answer cannot be stated at this time, 
«nd must await further evaluation. At the 
present time, however, it can be stated that 
there is no evidence of significant derangement 
in the hemodynamic pattern of these patients. 


SUMMARY AND CONCLUSIONS 


Surgical correction of isolated valvular 
pulmonic stenosis has been effected almost 
exclusively by the transventricular approach. 
The hemodynamic studies following this 
procedure reveal evidence of inadequate relief 
of the stenosis, and lack of uniformity of 
results. The advent of open heart surgery 
afforded by hypothermia has now permitted 
the direct vision of the stenotic pulmonic 
valve from the arterial side. This communica- 
tion presents the pre- and_ postoperative 
clinical and physiologic evaluation of 10 

itients with isolated valvular pulmonic 
stenosis. In five patients the approach to the 

ilve was through the wall of the right 
entricle, while in the remaining five patients 

e approach was through the pulmonary 

terial wall. 

\lthough subjective improvement was de- 

‘ibed in patients in both groups, such an 

aluation of results of surgery is not con- 

ered to represent a critical analysis of the 

‘cess of this operation. The physiologic 

idies obtained in the group in which the 

ve was approached through the ventricle 
re variable, and in no instance was there 
dence of complete removal of the valvular 
truction. The physiologic data determined 
owing the transarterial approach to the 
iotic valve revealed uniformly good results. 


The right ventricular systolic pressure was 
reduced to normal levels in all five patients, 
and the pulmonary arterial pulse contour 
assumed a normal form in each instance. There 
was obliteration of the preoperative systolic 
pressure gradient from the right ventricle to 
the pulmonary artery in every patient. Thus, 
in this group complete relief of valvular 
obstruction was demonstrated, in contrast to 
the variable and inadequate relief of obstruc- 
tion when the valve was approached via the 
right ventricle. The transarterial approach 
therefore, is recommended as the method of 
choice in the surgical therapy of isolated 
valvular pulmonic stenosis. 


SumMARIO EspaNou 


La correccién quirtirgica de la estenosis 
pulmonar valvular aislada se ha efectuado casi 
exclusivamente por el aproche transventricu- 
lar. Los estudios hemodindmicos que prosiguen 
este procedimiento revelan evidencia de una 
inadecuada mejoria de la estenosis y de una 
falta de uniformidad en los resultados. El 
advenimiento de la cirugia cardiaca abierta 
hecho posible mediante la hipotermia ha 
permitido la visualizacién directa de la valvula 
estenética pulmonar desde el lado arterial. 
Esta comunicacién presenta la evaluacién 
clinica y fisioldgica pre y postoperatoria de 
10 pacientes con estenosis valvular pulmonar. 
En cinco pacientes el aproche a la valvula 
fué a través de la pared del ventriculo derecho, 
mientras que en los cinco restantes el aproche 
fué a través de la pared de la arteria pulmonar. 

Aunque mejoria subjetiva fué descrita por 
pacientes en ambos grupos, tal evaluacién de 
los resultados quirtirgicos no es considerada 
representar un analisis critico del éxito de la 
operacién. Los estudios fisiolégicos obtenidos 
en el grupo en que la valvula fué aprochada a 
través del ventriculo fueron variables y en 
ningtin instante hubo evidencia completa de 
desaparicién de la obstruccién valvular. Los 
datos fisiol6gicos determinados luego del 
aproche transarterial a la valvula estendtica 
revelaron resultados buenos uniformemente. 
La presién sistélica ventricular derecha fué 
reducida a niveles normales en todos los cinco 
pacientes y el contorno del pulso arterial 
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pulmonar se torné en normal en cada caso. 
Hubo obliteracién de la pendiente de presién 
sistélica preoperatoria del ventriculo derecho 
a la arteria pulmonar en cada paciente. Asi 
es que en este grupo se demostré completa 
desaparicién de la obstruccién valvular, en 
contraste a la mejoria inadecuada y variable 
de la obstruccién cuando la valvula fué apro- 
chada via ventriculo derecho. El aproche 
transarterial se recomienda como el método 
preferido en la terapia quirtirgica de la este- 
nosis pulmonar aislada. 
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Antibiotic Therapy of Bacterial Endocarditis 


“VI. Subacute Enterococecal Endocarditis: Clinical, 
Pathologic and Therapeutic Consideration of 33 Cases 


By Joseru E. Geraci, M.D., anp Wituiam J. Martin, M.D. 


Thirty-three cases of enterococcal endocarditis encountered during the decade from January 1944 
through December 1953 are reviewed. In vitro studies indicate that penicillin and streptomycin are 
the best antibiotic pair for bactericidal effect. Twelve of the last 14 patients were cured (86 per cent), 
10 with combined therapy. The cure rate in enterococcal endocarditis now approximates that of en- 
docarditis caused by penicillin-sensitive streptococci. A maximal number of cures is achieved by 
individualization of therapy. The daily dosage of penicillin and the duration of combined penicillin- 
streptomycin therapy should be guided by in vitro bactericidal tests employing the patient’s 


strain of enterococcus. 


DECADE ago enterococcal endocardi- 

tis was considered quite rare and only a 

limited number of such cases had been 
reported.'-> In 1906 Andrews and Horder® 
found Streptococcus faecalis to be the offending 
organism in 4 of 24 cases of “malignant endo- 
carditis.” In 1922 Gordon noted that 3 of 24 
strains of Streptococcus faecalis studied came 
from malignant endocarditis.’ In 1929 Dible® 
observed that in one of six cases ulcerative en- 
docarditis was caused by an enterococcus and 
in 1936 Elser and Thomas? pointed out that 
Streptococcus zymogenes was not infrequently 
isolated from patients with bacterial endocardi- 
tis. Of the 17 strains studied, eight were ob- 
tained from the blood and six of these were 
from patients with endocarditis. Following 
Sherman’s'’-” definitive work concerning the 
differentiation of enterococci from other 
streptococci, Moran™ studied 20 organisms 
from patients with endocarditis and found that 
20) per cent of them were enterococci. In 1942 
Skinner and Edwards" ereviewed 37 cases col- 
lected from the literature and added two cases 
0 their own. Wheeler and Foley observed that 
4 of 23 patients with nongroup A streptococcal 


Read at the Scientific Sessions of the Section on 
nical Cardiology of the American Heart Associa- 
n, Chicago, Illinois, April 1 to 4, 1954. 
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undation is a part of the Graduate School of the 
iversity of Minnesota.) 


infections had enterococcal endocarditis.'® 
MacNeal and Blevins found that in 6 of 36 
patients bacterial endocarditis was caused by 
Streptococcus faecalis.'® 

Since the foregoing reports were made, the 
proportion of cases of endocarditis attributable 
to enterococci has been variously estimated as 
3 to 8 per cent,’ 5 to 10 per cent'® and 10 to 
15 per cent.’ In a series of 46 patients with 
endocarditis treated at the Mayo Clinic from 
October, 1950, through May, 1952, enterococci 
were implicated in 10 instances, a proportion 
of 21 per cent.?° This proportion approximates 
that found in recent publications. Today the 
proportion of cases of endocarditis caused by 
enterococci seems to be increasing.”!: * This 
apparently reflects a decreased prevalence of 
endocarditis caused by _ penicillin-sensitive 
streptococci of the salivary or viridans type.2! 2 

We propose in this paper to report our ex- 
periences with enterococcal endocarditis seen 
at the Mayo Clinic during the first decade of 
antibiotic therapy for bacterial endocarditis. 
We wish to consider particularly some of the 
therapeutic problems that arise in the anti- 
biotic therapy of this valvular infection caused 
by penicillin-resistant streptococci. 


Mertuops* 


From January, 1944, through December, 1953, 33 
cases of enterococcal endocarditis were encountered 


* The bacteriologic procedures in this study were 
performed in the Section of Bacteriology under the 
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at the Mayo Clinic. These constitute an unselected 
consecutive series of cases and represent approxi- 
mately 10 per cent of the total number of patients 
with endocarditis seen during this period. As a result 
of this experience, a definite plan of study and 
therapy of enterococcal endocarditis has evolved. 

In vitro sensitivity tests are carried out by the 
plate dilution method. Uniform amounts of a pure 
culture which have been incubated for six hours are 
spread evenly over the surfaces of a series of blood- 
agar plates containing twofold dilutions of the 
antibiotic. The plates are incubated at 37 C. for 24 
hours, and the sensitivity recorded represents the 
concentration of antibiotic which completely in- 
hibits growth of the organisms. A standard strain of 
Micrococcus pyogenes having a known degree of 
sensitivity to the antibiotic is used as a control. 
Assays for serum concentrations of penicillin are 
carried out by the Fleming slide cell technic. A 
tube dilution method using Klebsiella pneumoniae 
as a test organism is utilized to determine the serum 
levels of dihydrostreptomycin. 

Tests were carried out to determine the bac- 
tericidal effect of penicillin, dihydrostreptomycin, 
chloramphenicol, oxytetracycline (terramycin) and 
erythromycin, singly and in combinations, on five 
of the strains of enterococci isolated (cases 21, 27, 
29, 30 and 33). (Case numbers used in this paper cor- 
respond to those in tables 7 and 8.) The antibiotics 
were added to heart infusion broth containing ap- 
proximately 4,000 actively growing organisms per 
milliliter. After incubation at 37 C. for 18 hours the 
organisms were subcultured on solid or semisolid 
media to determine the number of survivors. In 
each case penicillin and dihydrostreptomycin were 
found to be the most effective pair of antibiotics for 
bactericidal effect. Although the organisms were 
relatively insensitive to dihydrostreptomycin, the 
addition of this antibiotic to penicillin considerably 
increased the bactericidal effect over that of peni- 
cillin alone. Under the conditions of the test, killing 
of the organisms was complete with concentrations 
of the two antibiotics ranging from 2.5 units of 
penicillin and 2.5 micrograms of dihydrostrepto- 
mycin per milliliter to 5 units of penicillin and 5 
micrograms of dihydrostreptomycin per milliliter. 
The addition of erythromycin or bacitracin to the 
penicillin-dihydrostreptomycin combination was not 
advantageous. 

An attempt was made to gauge the probable effec- 
tiveness of antibiotic therapy by determining the 
bactericidal effect of the patient’s serum against 
his own organism while he was under treatment.” 
Serial 1:1 dilutions of the serum were made with 
heart infusion broth and these together with un- 


direction of Drs. F. R. Heilman, Luther Thompson, 
G. M. Needham and J. A. Ulrich. We are grateful 
to them and to Miss Dorothy Rose and Mr. Edward 
Warren for their assistance. 


diluted serum were seeded with a six-hour culture of 
the organism to give approximately 4,000 bacteria 
per milliliter. After 18 hours of incubation, cultures 
were made from each tube to determine the number 
of surviving organisms. Such studies, carried out in 
vases 31, 32 and 33, indicated that total killing of 
the organism occurred in a 1:8 dilution of the serums 
of all three patients when they were receiving daily 
20, 20 and 50 million units of penicillin respectively 
and 2 Gm. of dihydrostreptomycin. 


BACTERIOLOGY OF ENTEROCOCCI 


The enterococci belong to group D of Lance- 
field’s classification of streptococci. They are 
differentiated from other streptococci by the 
serologic reaction of precipitation with Lance- 
field’s group D_ streptococcal antiserum." 
Streptococcus faecalis, Streptococcus liquefaciens, 
Streptococcus durans and Streptococcus zymo- 
genes are the four species that are classified as 
enterococci. For practical clinical and therapeu- 
tic purposes, the enterococci can be considered 
as one since they are highly resistant to 
penicillin. They are quite hardy, are of low 
virulence and grow well in ordinary laboratory 
media. Most enterococci are inhibited by 2 to 
12 units of penicillin per milliliter.*>: 7° Rarely, 
strains are inhibited by 0.1 unit or less of 
penicillin.” 8 Enterococci are normally found 
in the human intestine and vagina, and in milk 
and dairy products. 

The enterococci are differentiated by means 
of varying biochemical and physiologic char- 
acteristics but for practical purposes no at- 
tempts were made to determine the species of 
the strains of enterococci isolated herein; only 
the bacteriologic procedures necessary for the 
identification of the bacteria as enterococci were 
carried out. Of the 33 patients in this series from 
whom enterococci were isolated, in vitro sen- 
sitivity tests with penicillin, dihydrostrepto- 
mycin and other antibiotics were carried out 
on 31 (table 1). 


PATHOGENESIS 


Bacteremia occurring in the face of ante- 
cedent disease of or operation on the genito- 
urinary or gastrointestinal tract should caus¢ 
one to consider the likelihood of an enterococca! 
infection. Urologic manipulation, perforative 
lesions of the lower part of the intestinal tract 
and septic abortion may initiate such bactere 
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TaBLeE 1.—In Vitro Sensitivity of 31 Strains of 
Enterococci to Various Antibiotics 


Concentration* 

| | 25.0 

0.2 | 0.4 | 0.8/1.6} 3.2 | 6.2 | >6.2 | or 
| | more 


P nicillinf........ | }15|12| 4 | 1 
lL hydrostrepto- | 
nyein | | | 16 


B. citracin..... 

© ytetracycline.. . 
( lortetracyeline. 
] -ythromycin. ... 
( iloramphenicol.. 


*In units per milliliter of medium for penicillin 

id bacitracin; in micrograms per milliliter for all 
others. 

+ Total is more than 31 since in vitro sensitivity 
determinations made on organisms isolated during 
relapses are included. 


mia. Isolated bacteremia due to enterococci 
occurs occasionally; repeated detection of this 
organism in the blood stream almost invariably 
signifies endocarditis. 

While in the majority of cases enterococcal 
endocarditis is associated with organic heart 
disease, the infection may be engrafted on nor- 
mal heart valves. This aspect of enterococcal 
endocarditis will be commented on later. 

Enterococcal endocarditis may complicate 
urologic instrumentation”: *° such as cystos- 
copy, urethral dilatation or transurethral re- 
section. This infection has been associated with 
or complicated carcinoma of the sigmoid 
colon,?> so-called Blalock-Taussig operation,* 
abortion® and normal pregnancy.* Periapical 
dental abscesses have also been implicated. 

The precipitating factors in our cases are 
given in table 2. 


SYMPTOMATOLOGY 


[wenty of the 33 patients with enterococcal 
docarditis in our series were men. The ages 
iged from 25 to 77 years; the average age 
s 51 years. In 15 cases there was no knowl- 
ge of antecedent valvular disease. The re- 
ining 18 patients were aware of heart mur- 
rs. 
he onset was gradual in 22 cases and acute 
nine; in two cases it was not possible to 


TABLE 2.—Precipitating Factors in 
Enterococcal Endocarditis 


Factor 


Urologic procedure 
Transurethral resection. ........... 
Cystoscopy (for tumor or stone) 
PRREOOUNTINE cle oorcic. de suet 3 50 ble 2x 
Catheterization and sounding. ...... 
Infection 
Pyelonephritis........ 
Periapical abscess of t 
Uterine factor 
Abortion ............ 
Dilatation and curettage a 
Normal pregnancy.................. 
Hemorrhoidectomy 





describe the type of onset properly. The nine 
patients who had an acute onset were able to 
relate the first symptom precisely to a certain 
time. Headache, chills and fever, or emboliza- 
tion were, singly or in combination, the first 
symptoms of the disease. 

Every patient had fever at some time during 
the course of the disease (table 3). In 11 cases 
the fever was low grade, that is, the tempera- 
ture did not exceed 102 F. In the remaining 22 
cases the temperature often ranged as high as 
103 to 106 F. The higher spikes of fever usually 
were associated with chills. 

Eleven patients had symptoms referable to 
the central nervous system. Five of these had 
hemiplegia; two of the latter became comatose 
and died, one recovered completely after two 
such episodes and two retained residua. Two 
patients complained of severe occipital head- 
aches without definite evidence of cerebral 
embolism. One patient experienced homony- 
mous hemianopsia and one had terminal and 
generalized convulsions. 

Eleven patients complained of generalized 
arthralgias. Two others suffered from severe 
myalgias. One of these was referred because of 
“acute arthritis of the cervical spine’; no 
primary disease of the vertebrae was found to 
explain the complaint and the condition sub- 
sided with treatment of the endocarditis. The 
other of the two patients was distraught be- 
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TABLE 3.—Symptoms in 33 Cases of 
Enterococcal Endocarditis 


Symptom 


MN ee oa acs 

Se SH MOM. <2 coc ewan es ss 23 
ae ee Boats 
Cardiovascular................... 17 
Gastrointestinal—anorexia.... : = 16 
Rheumatic—arthralgias........... - 15 
Genitourinary*.......... 13 
Sweats... 


Central nervous system........ Pere 11 
RABMPALOTY i... 5.6.6 606s oe 6 


* In only 1 case were the genitourinary symptoms 
due to bacterial endocarditis. 


TaBLE 4.—Physical Signs in 33 Cases of 
Enterococcal Endocarditis 


Sign 


Heart murmur’*... 

Apical systolic... . 

Aortic systolic. .... 

Aortie diastolic 

Apical diastolic 

Roger type 
Embolic phenomena. 
Enlarged heart......... 
Sinus tachycardia (above 100 per min.) 
Splenomegaly 
Clubbing of digits 
Heart failure 
Precordial thrill 
Fundic hemorrhages 
Hypertension 
Auricular fibrillation 
Hypotension 


* Total of breakdown is more than 33 because 
several patients had more than one murmur. 


cause of shoulder aches which also subsided 
with treatment of the endocarditis. Two pa- 
tients had red, hot, tender, swollen ankles. 


PuysicaL FINDINGS 


The most prominent physical findings were 
related to the cardiovascular system. Each pa- 
tient exhibited a heart murmur (table 4). 

It was difficult to be certain of the etiologic 
types of heart disease. In 11 cases there was 
definite evidence of pre-existing rheumatic 
heart disease, in five the rheumatic origin of 
the heart disease was questionable and in two 
the heart disease was congenital. The other 15 


TaBLE 5.—Laboratory Data in 33 Cases of 
Enterococcal Endocarditis 


Elevated sedimentation rate* (>30 mm. 
SOD OCD Fn econ ge tena hasta oe 
Anemia (<12 gm. of hemoglobin per 100 
MND Soil rs td ec Bk Soe Sens i 
Microhematuria 
Without primary genitourinary dis- 
oe eee 
With primary genitourinary disease. . 
Normal leukocyte count 
Leukocytosis (>10,000 per cu. mm.).... 
Elevated blood urea.................. 
Neutrophilia (>80 per cent neutrophils). 
Leukopenia (<5,000 cells per cu. mm.).. 


* Westergren method. 
t Eight patients had sedimentation rates in exce-s 
of 100 mm. in 1 hour. 


patients probably did not have underlyi 
heart disease. 

Embolic phenomena were detected in 23 pa 
tients. Five of these had pulmonary infarction. 
Three patients experienced clinically sub- 
stantiated embolism of the eyes and these are 
to be distinguished from two patients who had 
retinal hemorrhages that were not related to 
obvious embolism; two of the three patients 
also ‘exhibited retinal hemorrhages. Five pa- 
tients had intracranial embolism with resultant 
paralysis. Three had splenic infarction and two 
of these also had suffered from ocular embolism. 
One patient each apparently experienced mes- 
enteric and coronary embolism. The remaining 
sites of embolism were the extremities; three of 
the patients with emboli elsewhere also had 
emboli lodge in arterial channels of the extremi- 
ties. Eight patients exhibited petechiae; only 
two of these did not suffer from major embol- 
ism. Four patients had Osler’s nodes and all of 
these had major embolism. No patient had so- 
called Janeway nodes. 

Laboratory data are summarized in table 5. 


PaTHOLOGY* 


Although the clinical picture and course of 
enterococcal endocarditis are similar to those 


*We are indebted to Dr. Jesse E. Edwards, 
Section of Pathologic Anatomy, for review of the 
pathologic material in this series of cases. 
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Duration of 


: : : 
Disease Cardiac History 


>2 mo. 


HD or M 


HD or M 


HD or M 


>7 mo. 
M appeared 6 
mo. after onset 
of dis. No prev. 
hist. of RF, HD 
or M 


after onset of 
dis. No prev. 
hist. of RF, HD 
or M 








31 38 | 20 mo. 
F | HD or M | 





* See table 7 for abbreviations. 


seen in other types of nonhemolytic strepto- 
coccal endocarditis, it has been stated that 
enterococcal valvular infections are associated 
at necropsy with an increased incidence of 
suppurative lesions in peripheral organs and in 
the heart, a very low incidence of focal and 
diffuse glomerulonephritis, and evidence of 
more frequent occurrence in persons who pre- 
viously had normal hearts and normal valves.*® 
With this in mind, we reviewed the clinical and 
postmortem data in the six cases in which 
\ecrospy was performed in this series (table 6). 
“hese postmortem studies indicate that in 
of the six cases there did not appear to be 
definite evidence of pre-existing valvular 
‘ase. In each of the five, however, there were 

ior thickenings of the chordae tendineae and 

‘es which were attributed to bacterial endo- 
litis. In cases of bacterial endocarditis in 


Cause of Death 


No hist. of RF,| Cerebral embo-| Vegetations on nor-| See Comment, table 7 
lism, infarct 


No hist. of RF,| Renal insuf. 


terioration 


| Min. apical sys.| Progressive 
heart failure 


TABLE 6.—Enterococcal Endocarditis: Cardiac Findings at Necropsy in 6 Cases 


Necropsy Data Comment 


mal mitral valve 


Vegetations on nor- See Comment, table 7. Also 
mal mitral valve | given 2-4.5 Gm. of chlor- 
tetracycline for 13 da. 
without benefit. Total 
| period of therapy: 40 da. 
| 
mal mitral valve SBE suspected 1 da. be- 
fore death 


No hist. of RF,| Progressive de-| Vegetations on nor- See Comment, table 7. 
| 


Many large vegeta-/ See Comment, table 7. 
tions on normal tri-| Intermittent antibiotic 
cuspid valve. Lesser| therapy at home for re- 
vegetations on mi-| current ‘‘episodes of pul- 
tral & aortic valves| monary disease’”’ 


M noted 18 mo.| Cerebral embo-| Vegetations on bicus-| See Comment, table 8. Rec- 
lus, infaret 


pid aortic valve tal cancer & a pararectal 


abscess also present 





| No hist. of RF,| Cerebral embo-| Vegetations on nor-| See Comment, table 8 
lus, infarct 


mal mitral valve 





which evidence of previous valvular disease is 
minimal, it often cannot be stated with any 
certainty that any in fact existed. Some of the 
minimal thickening in the five cases just men- 
tioned might conceivably have resulted from 
pre-existing rheumatic inflammation but if this 
is so then the thickening had no characteristic 
rheumatic features such as fusion between 
leaflets or shortening of the chordae. 

In five cases abscess formation was absent; 
abscesses were noted in the lungs in case 14 
(table 6) in which the endocarditis arose from 
the tricuspid valve. The kidneys were involved 
in all six cases; the findings consisted of tubular 
hemorrhage (three cases), gross infarctions 
(three cases), acute diffuse glomerulonephritis 
(one case), foci of fibrinoid necrosis of glomeru- 
lar tuft (one case) and thickening of the base- 
ment membrane (one case). 
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THERAPY OF ENTEROCOCCAL 
ENDOCARDITIS 


The treatment of penicillin-resistant entero- 
coccal endocarditis was very unsatisfactory 
prior to the introduction of combined penicillin- 
streptomycin therapy.** Endocarditis caused by 
penicillin-sensitive streptococci had responded 
readily to penicillin therapy, but enterococcal 
endocarditis had failed to respond in most in- 
stances when penicillin was used alone. Only in 
the last half-decade have the results of com- 
bined antibiotic therapy for this form of endo- 
carditis approached those of the form caused by 
penicillin-sensitive organisms. A spontaneous 
cure of the infection of bacterial endocarditis 
occurs occasionally.” Whether enterococcal 
endocarditis ever heals spontaneously is not 
known but probably it does rarely.’ * 
Penicillin 

A number of cases have been reported in 
which penicillin alone or penicillin together 
with caronamide or probenecid (Benemid) has 
resulted in cure of enterococcal endocarditis. 
Harris® in 1945 cited a cure in which 24 million 
units of penicillin alone over a 76-day period 
resulted in eradication of the infection. 

In 1946, MacNeal and colleagues" reported 
a case in which a clinical arrest of enterococcal 
endocarditis followed long-term therapy with 
a combination of enterococcal bacteriophage 
and penicillin. The organism in this case was 
very resistant to penicillin but quite sensitive 
to bacteriophage. Subsequent to these two 
communications, additional reports of cures of 
enterococcal endocarditis with penicillin alone 
or together with renal tubular blocking agents 
27, 28, 33, 40-44 have appeared. In these cases, total 
doses of penicillin varying from 12.5 to 1,852 
million units and given for periods ranging 
from 28 to 66 days proved successful. Very high 
blood levels of pencillin, ranging up to 100 
units or more per milliliter of medium, were 
obtained often in these cases. 

As has been previously noted, almost all 
enterococci are resistant to the action of 
penicillin.'®: 25.26 Mathews” and McCoy and 
Mason* have reported two cases of enterococcal 
endocarditis in which enterococci unusually 
sensitive to penicillin were isolated. In a recent 


report Baker and Pilkington“ cited a case «f 
enterococcal endocarditis in which the infectio 

was not controlled by what appeared to | 

adequate combined penicillin-streptomycin « 

chlortetracycline (Aureomycin) therapy bu 

was controlled by large daily doses of penicilli 

(32 million units) and probenecid (4 Gm.) fe 

a 59-day period. 


Streptomycin 


The role of streptomycin in the therapy « 
bacterial endocarditis has been reviewed b 
Hunter® and by Wallach and Pomerantz. 
Streptomycin used alone was found to be o 
little value except occasionally against a strepto 
mycin-sensitive organism. The results of therap: 
of enterococcal endocarditis with this anti 
biotic were uniformly poor. In four cases of suc! 
infection reported by Hunter* streptomycin 
used alone, failed. Cure was obtained in one ot! 
these cases with combined penicillin-strepto 
mycin therapy. 

Additional reports on the value of this drug 
in enterococeal endocarditis have appeared.’ 
47-52 Tn one of four cases reported by Sirota and 
colleagues,” streptomycin gave only a tempo- 
rary remission. Apparently, only two of the pa- 
tients included in these reports were cured 
with streptomycin alone.*®:*! In two other 
cases failure with streptomycin was followed by 
cure with penicillin and caronamide.*: *° 

The value of streptomycin in enterococcal 
endocarditis lies in its supportive role to 
penicillin. In vitro and in vivo studies'*: **: * 
indicate that streptomycin synergizes the 
bactericidal action of penicillin so that endo- 
‘arditis caused by penicillin-resistant entero- 
cocci is controlled in almost all cases. Further 
comments regarding the combined use of these 
two antibiotics will be made below. 


Broad-Spectrum Antibiotics 


Chlortetracycline. The value of chlortetra- 
cycline in the therapy of bacterial endocarditis 
has been reviewed recently by Friedberg®> and 
by Kane and Finn** In 2 of the 11 cases pre- 
sented by Friedberg the isolated organism w:s 
an enterococcus. Chlortetracycline alone ia 
adequate doses for an appropriate period did 
not control the enterococcal infection. In ac- 
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.\tional reports,*!: *7-* most of the therapeutic 
‘sults were said to be unfavorable even though 
ily small amounts of the drug were required 
inhibit the organism in vitro. Cures of one 

two patients with enterococcal endocarditis 
ive, however, been recorded by Long and 

.»-workers,®® by Harvey and co-workers*! and 

| y Roberts and Goldberg.®° The case reported 
vy Glasser and Smith® illustrates the usual 

sponse obtained with the drug. In three of 
1e cases of enterococcal endocarditis reported 
y Finn and Kane,** ® this drug was of no 
alue in controlling the infection. 
Oxyletracycline. Few reports on the value of 
xytetracycline in enterococcal endocarditis 
ave appeared.®-§§ Since this antibiotic and 
hlortetracycline parallel each other closely 
vith regard to chemical structure, pharmacolo- 
sic properties, bacteriostatic end points and 
actual therapy of patients, it would be sup- 
posed that their effects in endocarditis caused 
by enterococci would be similar. In the few 
cases in which oxytetracycline has been tried, 
the infection was arrested in only one instance.™ 

Oxytetracycline combined with dihydrostrepto- 

mycin was unsuccessful in two cases reported 

by one of us.® 
Chloramphenicol. The use of chloramphenicol 

in enterococcal endocarditis is mentioned 
briefly in several communications.®*>: 56: 6, 63, 67 
In most instances the drug was used in com- 
bination with other antibiotics. There have 
been no reports of success in the arrest of 
enterococeal endocarditis with this antibiotic 
alone. It seems to be of little or no value in this 
infection. 


Erythromycin and Carbomycin 


It was hoped that two recently introduced 
aitibiotics with a penicillin-like spectrum, 
erythromycin and carbomycin,®-” would prove 
useful in the therapy of bacterial endocarditis. 
‘T) date, only a few reports on this point have 
a} peared.7°: 72-75 

Che status of erythromycin in the therapy of 
e:locarditis has been presented in another 
publication.” One of these patients had relaps- 
ing enterococeal endocarditis. Erythromycin 
in doses of 0.5 Gm. was given every six hours 
fo. a month. Symptomatic improvement. oc- 


curred but the blood cultures never became 
negative. The drug merely suppressed growth 
of the organisms so that cultures became 
positive only after periods as long as 15 days. 
In vitro studies of these organisms did not re- 
veal any synergistic bactericidal effects when 
erythromycin and penicillin were used to- 
gether. 

Carbomycin in adequate dosage was found 
to be ineffective in two cases of enterococcal 
endocarditis.” Since erythromycin and carbo- 
mycin tend to behave like bacteriostatic anti- 
biotics both in vitro and in the treatment of 
endocarditis’*: ” and since most enterococci are 
relatively insensitive to them, it is unlikely that 
these drugs either alone or in combination with 
other antibiotics will prove to be of much value 
in enterococcal endocarditis. 


Penicillin-Streptomycin Combination 


Since Hunter’s* first communication con- 
cerning the cure of a patient of enterococcal 
endocarditis with a combination of penicillin 
and streptomycin, an increasing number of re- 
ports have attested to the value of this anti- 
biotic combination for penicillin-resistant strep- 
tococcal valvular infections.’ 18.7 These 
reports on patients actually treated confirmed 
the in vitro studies of Hunter**, Jawetz and 
Gunnison** and Spicer.8° These workers had 
demonstrated that penicillin and streptomycin 
had a definite synergistic bactericidal action on 
the enterococcus when they were used together 
in the test tube. The results of in vitro studies 
have enabled the clinician to obtain as high a 
percentage of cures in cases of penicillin-re- 
sistant enterococcal endocarditis as has been 
obtained in cases of penicillin-sensitive endo- 
carditis. Robbins and Tompsett'® were able to 
control the valvular infection in seven of nine 
patients to whom adequate combined therapy 
had been given. Hunter in more recent com- 
munications”: 7§ has said that 10 million units 
of pencillin and 2 Gm. of streptomycin should 
be given daily for six weeks in order to achieve 
a maximum of cures. 

To date, only the antibiotic combinations 
of penicillin-streptomycin and_penicillin-baci- 
tracin®*' have been successful in controlling 
enterococcal endocarditis. The antibiotic 
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combinations of oxytetracycline-dihydrostrep- 
tomycin,® chlortetracycline-streptomycin,” 
penicillin-chlortetracycline,” chlortetracycline- 
chloramphenicol,® and penicillin-chlorampheni- 
col® have failed. 


THERAPY IN PRESENT SERIES 
OF CASES 


The significant clinical features and the data 
concerning the treatment of the patients re- 
ported herein are given in tables 7 and 8. In 
table 7 are listed the patients who were treated 
with penicillin. Most of the 11 patients treated 
unsuccessfully were seen during the first half- 
decade (1944 to 1948 inclusive) of antibiotic 
therapy for bacterial endocarditis, when the 
efficacy of penicillin for this purpose was being 
determined. The daily doses ranged from 0.1 to 
15 million units and the duration of treatment 
was from 10 to 126 days. These patients re- 
ceived what would now be considered inade- 
quate therapy. Several, however, were treated 
with fairly large daily doses of penicillin and 
for long periods without success. In the seven 
cases in which treatment was successful the 
daily doses of penicillin ranged from 2 to 12 
million units, and the duration of therapy 
ranged from 17 to 63 days. 

A study of the data in this series leads to the 
conclusion that there is little correlation be- 
tween the in vitro sensitivity of the isolated 
organisms and the effectiveness of therapy 
given. The results of the in vitro sensitivity 
tests were roughly similar in the two series. 
Unfortunately, bactericidal end points were 
determined in only one instance. 

Of the 33 patients in this series, 31 received 
antibiotic therapy; in the others, the diagnosis 
was made only at postmortem examination. 
One patient (case 10) had marked hypersen- 
sitivity to penicillin and hence could not be 
treated with this drug. Dihydrostreptomycin 
alone was given in doses beginning with 0.25 
Gm. and gradually increasing to 4 Gm. per day. 
Therapy was given for three weeks; the pa- 
tient became afebrile and the sedimentation 
rate dropped from 67 to 12 mm. Nevertheless, 
the patient deteriorated progressively and 
finally died. In all, 16 of the 33 patients (48 
per cent) died. However, only two of the last 


14 patients (14 per cent) given appropriate 
combined therapy (12 patients) or penicillin 
alone (two patients) succumbed to their di.- 
ease; these two deaths were from cerebral en. - 
bolism and massive cerebral infarction. 

Seven of 31 patients given antibiotic therapy 
were cured with penicillin alone (22 per cent . 
Eleven of 18 patients treated with penicill: 
alone represented failures (61 percent) (table 7 

Table 8 presents the pertinent data on the | 
patients given combined penicillin-dihydr 
streptomycin therapy. Control of the infectic 
was achieved in 12 of the 14 patients give 
adequate antibiotic therapy (86 per cent); i 
10 patients this was achieved with combine: 
therapy, and in the two others with penicilli 
alone. Two patients died of massive cerebra 
hemorrhage and cerebral embolism respectivel) 
9 and 17 days after antibiotic therapy wa 
begun. 

Ten of the 12 cured patients were given com 
bined therapy, 6 million to 50 million units of 
aqueous crystalline penicillin per day by con- 
tinuous intravenous drip for 4 to 10 weeks, and 
dihydrostreptomycin sulfate, 1 to 2 Gm. per 
day, was given for a similar period. In anothe: 
patient (case 21), combined penicillin-dihydro- 
streptomycin therapy was given for 10 days 
and then penicillin alone (7 million units per 
day) was given for 60 more days. In the latter 
instance, bactericidal tests indicated antago- 
nism between penicillin and dihydrostrepto- 
mycin with a grown-out seven-hour culture and 
a lack of additive or synergistic bactericidal 
effect with an actively growing two-hour cul- 
ture under the conditions of the tests. The pa- 
tient who was given combined therapy for only 
three weeks (case 20) had a relapse shortly after 
arriving home. Cure was achieved with 12 
million units of pencillin a day for a period of 
eight weeks (table 7). 

Relapses occurred in 5 of the 12 living pa- 
tients; all five were retreated successfully 
(table 8). Four of the five patients were giver 
what now is considered inadequate therapy. 
In the fifth patient, adequate dosage of the 
combined antibiotics for five and one half 
weeks was ineffective. One patient (case 20 
was treated for only three weeks, since he in- 
sisted on going home. The infection was of on 





TABLE 7.—Enterococcal Endocarditis Treated With Penicillin Alone 


Penicillin 


Sensitivityt 


| 

Type of Heart | 
Disease* | 

| 


Daily 


Days | 
dose | 


treated 


Treatment failures 





62 
M 


RHD; apical sys. | 1-.2 | 31 | 
M | | | 


Apical sys. M|| 


RHD?; aortic sys.| 
M 








Aortic sys. & 


| 
| 0.08-0.1 | 
dias. M 


Apical sys. M|| >25.0 0.3-5.4| 10 


Apical sys. M 6.0-10.0, 126 


RHD,;; aortic sys. 
M 


RHD;; apical sys.. 
M 


RHD; aortic dias. 
& apical sys. M 


RHD;sys. & dias.| 


aortic M 


Aortic dias. M|| 


Penicillin Therapyt 


Total 
dose 


| 
| 
| 
| 


Comment 


| No response to therapy. Death from 


infection 


No response to therapy with increas- 


ing doses of Pen. Organism in- 
hibited by 0.8 unit Pen. at onset 
of therapy 


| Good response to therapy. Tempera- 


| Therapy by 


ture normal in 2 da. Afebrile 24 
da. before dismissal. No follow- 
up. Cure? 


TUR complicated by staph. bac- 
teremia. Latter cured with Pen. 
SBE noted 2.5 mo. later; no M at 
time of staph. bacteremia. Death 
from uncontrolled infection 


Death from infection 


Four episodes of therapy; last epi- 
sode: 10 million units daily for 8 
wk. Good clinical response & neg. 
blood cultures with each course 
but relapse each time. Death from 
infection 


No response to therapy. Death 3 
wk. after TUR 


Bacteremia & fever continued with 
increasing daily Pen. dosage. No 
response to therapy. Organism in- 
creasingly resistant to Pen. Death 
from uncontrolled infection 


home physician. Re- 
lapse 1 mo. after treatment dis- 
continued. Death from infection 


Patient very sensitive to Pen. 5,000 


units 2 times at clinic caused 
hemorrhagic rash of legs. 12,000 
units at home caused generalized 
desquamating rash. Treatment 
with streptomycin alone. Death 
from uncontrolled infection 


| Good response to therapy. Sed. rate 


dropped from 112 to 52 mm. Con- 
gestive failure at home. Rehos- 
pitalized 11 days: no fever, and 
neg. blood cultures. Death from 
heart failure. Pen. cure? 





TABLE 7.—(Continued) 


Penicillin Therapyt 
Type of Heart Penicillin 2 
Disease* Sensitivityt 


“a Comment 
Daily | Days 
dose | treated | 


Apical sys. M 16 | 1.27 | 40 Mixed infection: SBE with A. aercov- 
enes also (8 pos. cultures); «r- 
ganism resistant to then kno 
antibiotics. Death from renal 
sufficiency. No _ response 
therapy 


Apical sys. & - | No therapy. Death 9 da. P.O. Orga .- 
dias. M ism isolated at necropsy 


Apical sys. M No therapy. Death from heart fa 
ure <48 hr. after admission 


Treatment cures 


RHD; apical sys. 2+ 63 90 40,000 units given orally every 3 | 
M for 1 mo. with failure. Then I\I 
and IV Pen. for 9 wk. with ew 
Follow-up: 8 yr. 


CHD: VSD Roger 33 2 2 Relapse 3 wk. after first course of 
type M 3. 5 ; therapy. Second course stopped 
after 15 da. because of multiple 
abscesses in buttocks. Nine sub- 
sequent blood cultures neg. Fo!- 

low-up: 6 yr. 


Apical sys. M 3.3 : 21: Therapy uneventful. Continued 
with 50,000 units orally 6 to 8 
times a day for 1 mo. at home. 
Follow-up: 5 yr. 


RHD?; Apical 3.3 Good response. Nine subsequent 
sys. M cultures neg. Follow-up: 5 yr. 


Apical sys. M a .2-4.8 | No M on admission. Two wk. later 
soft apical sys. M _ becoming 
louder. Death after pneumo- 
nectomy for bronchogenic cancer 
9 mo. later. Heart neg. at clinic in 
1937 and 1945 


HHD & RHD; 3.3 d Dihydrostreptomycin given with 
aortic sys. M first course (See table 8). Second 
course by home doctor. Follow- 

up: 1 yr. 


Apical sys. M 8 : See table 8. 1 Gm. dihydrostrepto- 
mycin given first 10 da., then dis- 
continued. Follow-up: 3 yr. 





* Abbreviations: CHD = congenital heart disease; HD = heart disease; HHD = hypertensive heart disease; 
IM = intramuscular; IV = intravenous; M = heart murmur; RF = rheumatic fever; RHD = rheumatic heart 
disease; SBE = subacute bacterial endocarditis; sys. and dias. = systolic and diastolic; TUR = transurethral 
prostatic resection; VSD = ventricular septal defect. 

t Penicillin in units per milliliter of medium. 

t Dosage in millions of units. 

§ Reported previously by Merritt.” 
|| No history of rheumatic fever, heart disease or heart murmur before treatment at Mayo Clinic. 
“| Reported previously by Hagedorn and Scheifley.*! 
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TABLE 8.—Enterococcal Endocarditis Treated With a Combination of Penicillin and Dihydrostreptomycin 





| 


| Penicillin} 


Penicillin Therapyt 
Type of 


Dihydrostreptomycin 


Therapy 





Sensi- 


; * 
| Heart Disease Days 


eg Total 


dose 


iy | 


Follow- | 
U 


Comment 





22 | 
56 


HHD & RHD;| 
aortic sys. & 
dias. M} 


>3.2 0.6-6 


12.0 


66.5| 
672 


tivityt " 
| 
| 


| 
| | 
| 
Apical sys. 
Aur. fib. 
M\§ 


28 143 
0 504 


| 738.5 
| 
| 


| 6.0 
7.2 





RHD. Aur. fib. 
Aortic & 
apical sys. & 

M 


dias. 


Apical sys. M§ 


CHD. Bicuspid 
aortic valve. 
Aortic sys. M 


RHD? Aortic 
sys. M 


>3. 
RHD? Apical 
sys. M 


Aortie Sys. & 
dias. M§ 
Apical sys. M§ | >3.3 


RHD? Aortic 
sys. M 


RHD. Aortic 
sys. & dias. 
M 


Apical sys. M§ | 


RHD. Aortic 
sys. M 


RHD with 
aortic sys. & 
dias. M|| 


5.0 


F | | 10.0 


See table 7 for definitions. 


1 mo. 
2 yr. 


4 mo. 
3 yr. 


3 mo. 
2 mo. 
18 mo. 


-| Failure with 3 wk. combined therapy. Fur- 
ther treatment refused after 3 wk. Re- 
lapse at home 1 mo. later. Cure with Pen. 
alone 


Combined treatment changed to Pen. Well 


for 4 mo. after Ist course Pen.; then rein- 
fection? Second course: no response to 
oxytetracycline-DHS for 1 wk.; Pen.- 
DHS given only 10 da.; bactericidal tests 
showed Pen. more effective alone; blood 
Pen. levels ranged from 2-32 units (aver- 
age 11) throughout treatment; probenecid 
given. Cure with Pen. alone 


Cure. Probenecid caused severe heartburn, 
nausea, abdominal Treated for 
cong. heart failure 6 mo. before therapy. 
Pen. blood levels averaged 16 
throughout treatment 


pain. 


units 


Cure. High febrile reaction in last 2 wk. of 
treatment (104 F.) due to polythene 
needle. Pen. blood levels averaged 16 units 


Death on 9th day of treatment due to mas- 
sive cerebral hemorrhage from cerebral 
embolus to rt. midcerebral A. Endocar- 
ditis present >3 yr. Blood cultures be- 
came neg. after treatment started 


Cure. Uncomplicated recovery 


Cure. Uneventful recovery 


Cure. Uneventful recovery. Home doctor 
could detect no M before admission here 


Cure. Uneventful recovery with 1 mo. of 
therapy—organism resistant to >3.2 units 
of Pen. 


Cure. Failure with oxytetracycline-DHS 
initially and with Ist course of Pen.-DHS 
for 4 wk.; uneventful 2nd 
course 


cure with 


Cure. Relapsing enterococcal endocarditis. 
Pen.-DHS therapy failed on 2 occasions. 
1 mo. of erythromycin also failed (see 


text). Probenecid given with last 2 courses 


Death on 17th day of therapy as result of 
cerebral embolism. Temp. fell to normal 
day after treatment started. Subsequent 
cultures neg. Probenecid not tolerated 

Cure. Uneventful recovery. Pen. increased 
from 10 to 20 million units when bacteri- 
cidal tests indicated little killing with 
smaller Pen. dose & DHS. Probenecid 
given 


|Cure. Organism not killed by 100 units of 


Pen. or 100 mg. of DHS. 50 million units 
of Pen. given by IV drip for last 40 da. 
Probenecid not used—caused severe epi- 
gastric burning, nausea, anorexia 


No history of rheumatic fever, heart disease or heart murmur before treatment at Mayo Clinic. 


Dosage in grams 
elapse after first course of therapy. 
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week’s duration, and the patient was afebrile 
and the cultures were free of growth very soon 
after the institution of therapy. Still, relapse 
occurred within a month; cure was achieved 
with 12 million units of penicillin daily for 
eight weeks. 

In one case (case 21) the first course of 
therapy was with penicillin alone. The patient 
did well for four months. After symptoms re- 
curred, the in vitro sensitivity of the isolated 
organism was two dilutions less than that of 
the organism obtained initially. It would seem 
that the cure of this apparent reinfection was 
achieved by penicillin alone, since during the 
second course of therapy only 1 Gm. of strep- 
tomycin a day was given for 10 days together 
with penicillin. In the remaining three patients 
who had relapses, penicillin in doses of 10 to 
50 million units and streptomycin in doses of 1 
to 2 Gm. per day for a period of 6 to 10 weeks 
were needed to effect cures of these infections. 
Probenecid was apparently helpful in one of 
these five patients (case 30). 


Case Reports 


Pertinent problems in the antibiotic manage- 


ment of enterococeal endocarditis are il- 
lustrated by the following four cases. 


Case 30. A 50 year old man was first admitted 
with a four-month history of low-grade fever (tem- 
perature up to 101 F.), occipital headaches, 
arthralgias, malaise, weakness, intermittent episodes 
of neck pain which extended into the right shoulder, 
and a 30-pound loss of weight. The onset had been 
sudden with headache, chill and rise in the tempera- 
ture to 104 F. The positive findings were: rheumatic 
heart disease with an enlarged heart and aortic and 
mitral valvular involvement, the predominant lesion 
being aortic insufficiency; clubbing of the fingers; 
Osler’s nodes; mild anemia; sedimentation rate of 
108 mm. in one hour; minimal microhematuria; and 
three blood cultures positive for enterococci. In 
vitro sensitivity tests revealed the bacteriostatic end 
point to be 1.6 units of penicillin and more than 25 
micrograms of dihydrostreptomycin. The patient 
was given 10 million units of aqueous crystalline 
penicillin daily by continuous intravenous drip and 
2 Gm. of dihydrostreptomycin per day divided into 
two doses. Therapy was continued for 38 days. 
Total doses of 380 million units of penicillin and 65 
Gm. of dihydrostreptomycin were given, and aver- 
age levels of 8 units of penicillin per milliliter of 
blood were obtained. 

Relapse occurred in three months. At this time 


the patient was asymptomatic; the routine bk 
cultures were negative after two days of incubat 
and the organisms grew out in brain broth o: ly 
after 15 days of incubation. The patient had bi « 
afebrile on admission and remained so through 
additional 50 days of the second course of thera) y 
In vitro sensitivity tests disclosed a bacteriostz ic 
end point at a concentration of 3.2 unit of penici 
per milliliter of medium. Treatment consisted 
giving 15 million units of penicillin per day by c 
tinuous intravenous drip for 50 days, 2 Gm. of 
hydrostreptomycin per day for 39 days and 1 G 
per day for 11 days, and 2 Gm. of probenecid per « vy 
for 40 days and 4 Gm. per day for 10 days. To: 
doses were 750 million units of penicillin, 89 Gm. 
dihydrostreptomycin and 120 Gm. of probene: 
An average concentration of 16 units of penici 
per milliliter of blood was obtained. Ten blood ce: |- 
tures during and after therapy were negative. 

The patient relapsed one and one half montis 
after completion of the second course of therapy 
The third course was with erythromycin as report 
elsewhere.” Symptomatic response occurred within 
a month but this new antibiotic served only to sup- 
press the organisms. The blood cultures remained 
positive but required 12 to 15 days of incubation for 
the organisms to become evident. 

The fourth course of treatment consisted of 30 
million units of penicillin per day by continuous 
intravenous drip, 2 Gm. of dihydrostreptomycin per 
day (1 Gm. every 12 hours), and 2 Gm. of probenecid 
per day in divided doses, all for a 70-day period. The 
patient was dismissed and was advised to take 2 
million units of procaine penicillin and 0.5 Gm. of 
dihydrostreptomycin every 12 hours for an addi- 
tional 30 days. Hence, total doses of 2,160 million 
units of penicillin, 170 Gm. of dihydrostreptomycin 
and 140 Gm. of probenecid were given for this 
fourth course. For the last eight weeks of the hospital 
course of therapy, the blood concentration of penicil- 
lin ranged from 32 to 128 units per milliliter and 
averaged 64 units almost constantly. This was 10 
times the in vitro sensitivity value (6.2 units per 
milliliter) which had been determined before the 
fourth course of treatment was started. Repeated 
cultures during therapy were negative. The period 
of therapy was marred only by five brief febrile 
episodes resulting from phlebitis caused by the 
plastic needle (temperature going as high as 102 F.). 
Audiometric and caloric tests at the close of the 70- 
day course of therapy gave normal results. On the 
twenty-ninth day of the follow-up maintenance 
therapy, the patient experienced slight positional 
vertigo. Re-examination indicated that hearing was 
normal; a very slight impairment of the caloric 
responses was noted. The subjective and objective 
evidence of the dihydrostreptomycin toxicity d s- 
appeared after several weeks. When last seen tie 
patient had been completely well for 18 montis 
without change in heart size or auscultatory findin-s. 
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Te total doses for the four courses of therapy were: 
nicillin 3,290 million units, dihydrostreptomycin 

t Gm., probenecid 332 Gm. and erythromycin 

Gm. 

The enterococcus from this patient was subjected 

extensive in vitro studies in which more than 60 

ctericidal tests with seven different antibiotics 
.re carried out with combinations of two and three 
, these agents. The best combination that was rela- 

ely nontoxic on systemic administration was that 

penicillin and dihydrostreptomycin, 2.5 units of 
wnicillin plus 2.5 micrograms of dihydrostrepto- 
i. yein per milliliter being totally bactericidal. Other 
ative in vitro combinations giving a total bac- 
tericidal effect were:.2.5 micrograms of dihydro- 
streptomycin plus 0.312 unit of bacitracin per milli- 
liter; 2.6 micrograms of neomycin plus 0.156 unit of 
bacitracin per milliliter; 1 microgram of oxytetracy- 
cline plus 1 microgram of dihydrostreptomycin plus 
0.078 unit of bacitracin per milliliter; and 1 unit of 
penicillin plus 1 microgram of neomycin plus 0.312 
microgram of oxytetracycline per milliliter. 

The concentration of antibiotics required for 
complete killing were as follows*: penicillin and 
bacitracin, more than 10 units per milliliter; and 
streptomycin, erythromycin, oxytetracycline, neo- 
mycin and chloramphenicol, each more than 10 
micrograms per milliliter. 


Following our preliminary experiences with 
combined therapy, particularly in this case, we 
decided to gauge the effectiveness of our 
therapy in future cases with in vitro bacterici- 
dal tests employing the patient’s serum against 
his organisms. Our last three patients were 
handled in this way. In each instance, the in 
vitro studies performed during treatment with 
10 to 15 million units of penicillin by contin- 
uous intravenous drip and 2 Gm. of dihydro- 
streptomycin per day led to a more effective 
regimen of therapy and two of these three pa- 
tients were cured. The other patient died, after 
20 months of active valvular disease and on the 
seventeenth day of therapy, from cerebral em- 
bolism and massive cerebral infarction. Re- 
sumes of these cases follow. 


Case 31. A woman, 38 years of age, was admitted 
with a 20-month history of active enterococcal 
enlocarditis. She had had two months of combined 
thrapy with penicillin and oxytetracycline without 
cure. Her symptoms consisted of intermittent chills 
an a temperature ranging up to 104 F., weakness, 

Other combinations of antibiotics with erythro- 
‘in and giving total bactericidal effect are re- 
ted elsewhere.?8 


anorexia, and a 40-pound loss of weight. Sixteen 
months prior to admission, she had had a cerebro- 
vascular lesion with hemiplegia. This cleared up for 
the most part. Nine months before admission she 
had had a mycotic aneurysm in the right forearm 
which had been excised. Findings consisted of a loud 
apical systolic murmur, clubbing of the fingers, 
splenomegaly, moderate anemia, phagocytic reticulo- 
endothelial cells in the blood smear, elevation of the 
sedimentation rate, and blood cultures that were 
positive for enterococci. Initial in vitro sensitivity 
tests revealed that the organisms were inhibited by 
5 to 10 units of penicillin and 0.39 microgram of 
oxytetracycline per milliliter. The patient was given 
10 million units of aqueous crystalline penicillin by 
continuous intravenous drip and 2 Gm. of dihydro- 
streptomycin per day. Bioassays of the blood for 
penicillin and dihydrostreptomycin revealed values 
of 8 units and 64 micrograms per milliliter respec- 
tively. In vitro bactericidal tests performed with the 
patient’s serum and organisms disclosed total 
bactericidal effect only in the undiluted serum and 
inhibition in a dilution of 1:2. Although the patient 
was afebrile and the cultures were free of growth, it 
was felt that the penicillin dosage was inadequate 
and hence this was increased to 20 million units per 
day. Bactericidal tests repeated on this altered 
combined regimen showed inhibition of growth at a 
dilution of 1:16 and a total bactericidal effect at a 
dilution of 1:8. With this degree of killing effect on 
the patient’s organisms, it was felt that the anti- 
biotic program was adequate and it was hoped that 
cure would be achieved eventually. However, three 
days after this altered program was begun the pa- 
tient died from cerebral embolism and massive 
cerebral infarction. : 


Case 32. A 68 year old man gave a two-year 
history of gradually failing health, low-grade fever 
(temperature up to 101 F.), night sweats, anorexia, 
loss of weight, and intermittent dysuria and hema 
turia. The findings consisted of a moderate aortic 
systolic and a minimal aortic diastolic murmur, 
clubbing of the fingers, splenomegaly, elevation of 
the sedimentation rate, and enterococci in the blood 
cultures. In vitro sensitivity tests indicated that 5 
units of penicillin, 1.5 micrograms of oxytetracycline 
and 1.6 micrograms of erythromycin per milliliter 
inhibited the organisms. The patient was started 
on treatment with 10 million units of aqueous 
crystalline penicillm-G by intravenous drip and 2 
Gm. of dihydrostreptomycin per day. This was 
given for 21 days. Bioassays of the blood for penicil- 
lin and dihydrostreptomycin gave levels of 8 units 
and 16 micrograms respectively. The dose of penicil- 
lin was increased to 15 million units. The antibiotic 
assays remained the same on the new regimen, and 
this dose was given for 10 days before a change to 
20 million units of penicillin per day was made. 
Bactericidal tests with the patient’s serum while he 
was getting this last dosage of penicillin revealed 
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bacteriostasis in a dilution of 1:16 and total bac- 
tericidal effect in a dilution of 1:8. The dihydro- 
streptomycin had been replaced by a combination of 
dihydrostreptomycin and streptomycin and these 
had been continued in doses of 2 Gm. per day. 
Twenty million units of penicillin per day was given 
for 11 more days, and the total duration of therapy 
was 6 weeks. Probenecid in a daily dose of 2 Gm. was 
given for the last four weeks of treatment. Total 
doses of 580 million units of penicillin, 81 Gm. of 
streptomycin-dihydrostreptomycin and 56 Gm. of 
probenecid were given. No eighth-nerve toxicity was 
detected. Follow-up at the end of one year indicated 
that the patient was well. 


Case 33. A 30 year old woman was admitted with 
a three-month history of joint pains, chills and 
fever, the temperature going as high as 104 F. One 
week before the sudden onset of chills and fever, she 
had had a hemorrhoidectomy. The positive findings 
were as follows: rheumatic heart disease with cardiac 
enlargement, aortic stenosis and insufficiency; mild 
anemia; leukocytosis; elevated sedimentation rate; 
and four blood cultures positive for enterococci. In 
vitro sensitivity tests revealed inhibition of the 
organism by 5 units of penicillin, 1.6 micrograms of 
erythromycin, and more than 50 micrograms of 
dihydrostreptomycin. 

The patient was given 10 million units of aqueous 
erystalline penicillin-G by continuous intravenous 
drip and 2 Gm. of dihydrostreptomycin divided into 
two doses per day. The temperature fell to normal 
within 48 hours and remained so until the third 
week of therapy when the temperature spiked to 
104 F. Recurrent spikes to 104 F. occurred daily for 
six days during therapy. The administration of 
penicillin was discontinued and the temperature was 
normal in 48 hours. Total doses of 280 million units 
of penicillin and 56 Gm. of dihydrostreptomycin 
were given over a 28-day period. Bactericidal tests 
with the patient’s own serum drawn one hour before 
and one hour after the 1 Gm. dose of dihydro- 
streptomycin and employed against the patient’s 
organism gave a total bactericidal effect only in the 
undiluted serum. 

The patient remained well for one month when 
chills, temperatures up to 103 F., and positive blood 
cultures recurred. The temperature, however, was 
normal on admission and remained normal through- 
out the period of treatment. In vitro sensitivity 
tests revealed no change from the previous findings. 
Treatment with 15 million units of penicillin by 
continuous intravenous drip and 2 Gm. of dihydro- 
streptomycin was started and continued for 10 days 
when the dose of penicillin was increased to 30 
million units per day. This dose was given for three 
weeks. Finally, the penicillin was increased to 50 
million units per day. The dihydrostreptomycin was 
replaced by combined streptomycin-dihydrostrepto- 
mycin in the same dosage during the first week and 
this treatment was given for an eight-week period. 


Total dosages of 2,780 million units of penicillin and 
126 Gm. of combined streptomycin-dihydrostrepto 
mycin were given over the 10-week period of treat 
ment. Probenecid could not be tolerated by th: 
patient; the drug caused severe epigastric distres: 
and heartburn, loss of appetite, and nausea an 
vomiting. The patient had remained well when lasi 
heard from six months later. 


Therapy in this case was guided by numerous 
in vitro bactericidal tests in which the patient’s 
serum containing the antibiotics was employed 
against the patient’s organism. Although in 
vitro sensitivity studies revealed a bacterio- 
static end point of 5 units of penicillin, a bac- 
tericidal test indicated that the end point was 
more than 100 units for complete killing of the 
organisms. This perhaps explains why the first 
course of therapy was unsuccessful, when, with 
the antibiotic dosage employed, a total bac- 
tericidal effect was obtained only in the un- 
diluted serum. 

Probenecid was used in six cases. It was of 
apparent value in elevating the blood level 
penicillin in three of these cases. In the other 
three, use of the drug had to be discontinued 
after several days because of severe epigastric 
distress and heartburn, nausea and vomiting, 
and loss of appetite. In each of these three 
instances, the drug was given again after 
several days of freedom from symptoms; the 
same severe gastrointestinal distress recurred. 
The drug was given orally in doses of 0.5 Gm. 
every six hours. 


COMMENT 


Value of Combined Penicillin-Streptomycin 
Therapy. The clinical and experimental data 
presented by Hunter®*:* Jawetz and Gun- 
nison® and Robbins and Tompsett'® have in- 
dicated that penicillin and streptomycin in 
combination are the best antibiotic pair for the 
cure of enterococcal endocarditis in most 
instances. The data obtained from our study 
and from a review of the pertinent literature 
are in agreement with this concept. In vitro 
bactericidal tests with five of the strains of 
enterococci isolated in our cases indicated that 
the addition of bacitracin and erythromycin 01 
other antibiotics to this combination is of little 
added value. Recent studies with the newe1 
antibiotic, erythromycin, indicate that it is 
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‘ssentially a bacteriostatic agent for most 
rganisms and is bactericidal only for organisms 
ery sensitive to its action’®: ”; in combination 
t behaves very much like the broad-spectrum 
ntibiotics. Bacitracin, on the other hand, is a 
wredominantly bactericidal antibiotic and has 
een of value in the therapy of penicillin- 
esistant streptococcal and enterococcal endo- 
-arditis. 

Inasmuch as the bactericidal antibiotics, 
penicillin and streptomycin, in combination, 
are very effective in the treatment of enterococ- 
cal endocarditis, the broad-spectrum anti- 
hiotics of the tetracycline group and chloram- 
phenicol, erythromycin and carbomycin should 
not be used in the therapy of enterococcal 
endocarditis except in those rare instances in 
which they may enter into synergistic com- 
bination with a bactericidal antibiotic or pairs 
of antibiotics. 

Hunter” has said that high doses of penicillin 
and streptomycin, 10 to 20 million units and 1 
to 2 Gm. respectively per day, given in com- 
bination for a six-week period will usually cure 
most patients who have enterococcal endo- 


carditis. He has stated succinctly the problem 
of the therapy of this valvular infection: 
“Ideally, the determination of the optimum 


treatment in penicillin-resistant infections 
should be based upon studies of the infecting 
organism recovered from each patient and 
these studies should include procedures which 
measure the bactericidal effects of the anti- 
biotic tested.”” With this concept, we agree 
completely. Inasmuch as most enterococci are 
resistant to penicillin and since there is no way 
of knowing which patient with enterococcal 
endocarditis will respond to the above-men- 
‘tioned program of therapy, it is perhaps wise to 
study each strain of enterococcus isolated from 
cach patient. Each patient treated for entero- 
coceal endocarditis represents a tremendous 
iivestment in time and money and work by a 
‘rained team of medical personnel. Since life 
inay depend on a cure of the valvular infection 

ith the first course of therapy, it would seem 
irandatory that therapy in these patients be 
cuided by appropriate bacteriologic studies. 

Value of Bactericidal Tests. Because of our 
«<periences in a case of relapsing enterococcal 


endocarditis, we have attempted to correlate 
our therapeutic program in the last three cases 
with the results obtained from bactericidal 
tests employing the patient’s organism and his 
serum containing the given antibiotics (cases 
31, 32 and 33). In each instance, the daily 
dosage of penicillin was adjusted so that 
the penicillin-dihydrostreptomycin combination 
provided a bactericidal effect against the pa- 
tient’s infecting organism. Doses of 20, 20 and 
50 million units of penicillin per day respec- 
tively, by continuous intravenous drip for these 
three patients together with 1 Gm. of dihydro- 
streptomycin every 12 hours gave a total 
bactericidal effect in dilutions of the patient’s 
serum up to 1:8. We donot feel that this degree 
of bactericidal effect need be obtained in all 
treated patients. Adequate daily dosage of 
penicillin together with 2 Gm. of dihydro- 
streptomycin per day to provide a total bac- 
tericidal effect in the undiluted and the 1:2 
dilution of serum should be curative in almost 
all instances when given for a six-week period. 
Too few patients with enterococcal endocarditis 
have been studied and treated in this manner 
to permit any final conclusions; however, it is 
quite possible that with a high degree of bac- 
tericidal effect during the entire course of 
therapy it may be possible to shorten the period 
of treatment for this type of valvular infection. 
Only further clinical trials with such bacteri- 
cidal tests can indicate the optimal therapy for 
these patients. 

Study of the results of penicillin therapy in 
this series of cases indicates that there is little 
correlation between the results of the in vitro 
inhibition tests and the outcome of treatment. 
It is unfortunate that the bactericidal end 
points were not obtained for all of the tested 
strains of enterococci as were the bacteriostatic 
end points. These data would have given us 
objective evidence of this lack of correlation. 
However, other studies® have indicated the 
marked differences between bacteriostatic and 
bactericidal end points for different strains of 
enterococci when penicillin is used. These 
differences undoubtedly account for failures of 
therapy when apparently adequate doses of 
penicillin are used and for instances of re- 
lapsing enterococcal endocarditis. This informa- 
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tion has necessitated the study, by means of 
bactericidal tests, of each strain isolated from 
patients with enterococcal endocarditis. 

Current Program of Therapy. Use of Pencil- 
lin.—Our policy at present is to begin therapy, 
after the patient has been studied thoroughly, 
with 10 million units of aqueous penicillin-G by 
continuous drip per day through a _ plastic 
polythene needle or catheter. The next morning, 
the patient’s serum is obtained to study the 
bactericidal effect of penicillin alone. Then 
treatment with dihydrostreptomycin, 1 Gm. 
every 12 hours, is started and the following 
morning, one hour after the injection of 
dihydrostreptomycin, serum is obtained for 
study of the combined effect of the two anti- 
biotics. If a total bactericidal effect is obtained 
with a 1:2 or 1:4 dilution of the serum, then 
therapy is continued with the same dose of 
penicillin. If not, the penicillin is increased 10 
or 20 million units and the bactericidal tests 
repeated. A maximal number of cured entero- 
coccal valvular infections will be obtained in 
this way if the dose of penicillin is increased in 
amounts of 10 to 20 million units until a total 
bactericidal effect is obtained in a dilution of 
1:2 or 1:4, regardless of what bacteriostatic or 
bactericidal end points are obtained by the in 
vitro tests. 

Use of Streptomycin.—Treatment is started 
with 2 Gm. of dihydrosireptomycin since this 
is a moderately effective dose and can be con- 
tinued for a reasonable period before signs of 
eighth-nerve toxicity appear. In case 30, 2 Gm. 
of dihydrostreptomycin was given for 10 weeks 
without any eighth-nerve impairment. In the 
last three patients treated, distrycin (a com- 
bination of equal parts of streptomycin and 
dihydrostreptomycin) was used with success. 
In case 31, it was used for 17 days without 
signs of toxicity. In case 32, we gave dihydro- 
streptomycin for three weeks, then instead of 
decreasing the dose to 1 Gm. per day as had 
been our custom, we gave distrycin for another 
three weeks for a total of six weeks of therapy 
without toxicity. In case 33, 2 Gm. of dihydro- 
streptomycin per day for nine days and 2 Gm. 
of distrycin per day for an additional 54 days 
for a total of nine weeks of therapy induced 
only slight loss of hearing and slight vestibular 


damage. Since distrycin apparently can be 
given for longer periods than either streptc- 
mycin or dihydrostreptomycin alone befor 

toxicity appears, it should be the drug c/ 
choice in the long-term treatment of thes» 
individuals.* It is quite possible that mos 

patients will be able to take combined strept« 

mycin-dihydrostreptomycin in doses of 2 Gm. 

day for six weeks with a minimum of eightl 

nerve toxicity. 

There is laboratory evidence to indicate tha 
it would be preferable to continue the 2 Gm 
dose of dihydrostreptomycin for the duratio: 
of therapy, barring any significant eighth-neryv: 
damage. In vitro bactericidal tests in which th: 
serum of patients receiving fixed amounts o 
penicillin but varying amounts of dihydro 
streptomycin was tested against the sam« 
organism have shown that a greater bacteri 
cidal effect is obtained with the larger doses of 
dihydrostreptomycin.*! The decision to con- 
tinue distrycin in the 2 Gm. dose for a full six 
weeks or longer will depend on the patient’s 
clinical response to therapy, the presence or 
absence of eighth-nerve symptoms and _ the 
results of audiometric and caloric tests. 

Use of Probenecid.—Probenecid has been 
shown to increase the blood levels of penicillin 
significantly and is said to be of a low order of 
toxicity. In enterococcal endocarditis in which 
large doses of penicillin need to be given to 
effect a cure, the u-e of this drug may con- 
tribute significantly to the elevation of the 
blood levels of penicillin and thus reduce the 
cost of therapy. In case 30, in which penicillin 
was given at the rate of 30 million units daily 
for 10 weeks, the blood levels of this antibiotic 
were almost constantly 64 units when checked 
from week to week, and occasionally varied 
from 32 to 128 units when 2 Gm. of probenecid 
was given in divided doses four times per day. 
No toxicity appeared from the prolonged use 
of the drug in this case. However, in three of 
the six patients in whom this drug was used, 
such pronounced and persistently severe gastro 
intestinal irritation occurred that the use of thi 
medication was precluded. 

With the use of probenecid we have obtaine:: 
penicillin levels of as high as 256 units pe 
milliliter of blood when 50 million units ha 
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en administered daily by continuous intra- 

nous drip to a patient without renal in- 
-ifficiency. With the ability to obtain such 

gh levels of penicillin, the outlook for the 
itient with active enterococcal endocarditis 
ould never be considered hopeless, barring 

‘ath from incurable complications of the in- 
f-ction, even if many previous courses of 

ierapy have been given. Additional courses of 

eatment, prefaced by appropriate bactericidal 
{sts and with increasing doses of penicillin, 
together with probenecid, should be given these 
patients until a cure is achieved or death in- 
lervenes. 

Prognosis. The average duration of the dis- 
ease in these patients before antibiotic therapy 
was given at the clinic was six to seven months 
(range: one week to three years). This con- 
trasts with active disease of three to four 
months’ duration in penicillin-sensitive strep- 
tococcal endocarditis® before effective therapy 
was given. Among the 16 patients seen in the 
last three years, there have been four deaths. 
In all four of these cases, active disease had 
been present 7 to 36 months. 

Prognosis is definitely related to the dura- 
tion of active endocarditis before adequate 
antibiotic therapy is given. With effective and 
curative bactericidal antibiotics for the treat- 
ment of enterococcal endocarditis and with 
early diagnosis, this valvular infection should 
be arrested in almost all cases, and mortality 
from active disease and its ensuing complica- 
tions ought to be at a minimum. Within the 
short span of a decade, a seemingly hopeless 
infection carrying a high mortality rate even 
with penicillin therapy has been brought under 
control. The rate of cure of enterococcal en- 
docarditis now approximates that obtained 

ith endocarditis caused by the penicillin- 

nsitive “viridans” streptococci. The total 
we rate for the group made up of our last 

)} patients was 75 per cent; the corrected cure 
‘te, calculated on the basis of 14 patients who 

‘re treated adequately for an appropriate in- 

‘val, was 86 per cent. 

Infections on Normal Valves. In this series it 

s possible to establish the nature of the 

derlying heart disease in about half of the 
ses. There was a definite history of rheumatic 


fever in 10 cases and a questionable history of 
this disease in another case. There was a history 
of a heart murmur before the onset of bacterial 
endocarditis in 18 cases. In the remaining 15 
cases of the series, however, there was no 
history of rheumatic fever or chorea, heart 
disease or a heart murmur prior to the time the 
valvular infection was acquired. In at least 6 
of these 15 cases, cardiac examinations by the 
home physician (three cases) and previous 
examinations at the Mayo Clinic (3 cases) had 
not revealed any evidence of heart disease or a 
heart murmur. In one patient (case 19) there 
apparently had been active endocarditis for 
some 10 months without a history of fever or 
chills before admission to the clinic; the patient 
was afebrile and without a heart murmur for 
the first two weeks of hospitalization, but then 
a heart murmur became obvious and led to the 
diagnosis of endocarditis. 

In 16 cases it was felt that rheumatic heart 
disease was the determinative background for 
the valvular infection, and in two cases a 
congenital cardiac lesion was present. In nine 
of the cases, it was difficult to say whether the 
mitral or aortic valve was involved; loud 
systolic murmurs were heard over most of the 
left precordial area, these murmurs often being 
loudest at the apical area. While in most in- 
stances these murmurs would turn out to be 
the result of mitral valve involvement, on a 
statistical basis a few would probably be found 
to be aortic in origin. 

In none of the six cases in which necropsy 
was performed was there a history of previous 
heart disease or heart murmur prior to the on- 
set of the endocarditis. In one of these cases 
necropsy revealed a bicuspid aortic valve, 
while in the other five there was no apparent 
underlying cardiac lesion except the vegeta- 
tions and changes attributable to bacterial 
endocarditis. These limited data suggest that in 
most of the 15 cases in which there was no 
previous history of heart disease or heart mur- 
mur the infection probably attacked previously 
normal valves. Support for this thesis is ob- 
tained by a review of the reported cases of 
enterococcal endocarditis in which necropsy was 
performed and a definite statement was made 
regarding the presence or absence of underlying 
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heart disease.!->: 17, 18, 27, 29, 32, 35, 45-49, 59, 61, 86-88 
Twenty-five of 39 fatalities, including the six 
in our series of cases, apparently represented 
infections of normal valves, giving a rate of 
more than 60 per cent. This figure is at variance 
with the currently accepted opinion that sub- 
acute bacterial endocarditis rarely affects the 
normal valve. In 25 of 37 cases of enterococcal 
endocarditis reviewed in 1942" the underlying 
‘ardiac lesions were given on the basis of 
clinical or anatomic evidence; of these, 20 
represented rheumatic heart disease, four 
arteriosclerotic heart disease and one syphilitic 
valvular disease. 

Antibiotic Prophylaxis. Half of the entero- 
coccal infections in our series of cases resulted 
from transurethral operations or instrumenta- 
tion. In half of these, in turn, there was no 
antecedent history of heart disease or heart 
murmur. Since enterococcal endocarditis may 
develop after urologic operations or instru- 
mental manipulation in patients with or with- 
out heart murmurs, antibiotic prophylaxis 
assumes a very important role in their man- 
agement. Since enhanced bactericidal effect is 
observed with combined penicillin-streptomycin 
for most strains of nonhemolytic streptococci 
it would seem that this combination would 
constitute the best prophylactic therapy for 
patients who are to undergo urologic opera- 
tions. We have employed 2 million units of 
penicillin and 2 Gm. of dihyrostreptomycin 
per day given in divided doses every 12 hours 
beginning the day before operation and con- 
tinuing postoperatively until one day after the 
urethral catheter has been removed. One mil- 
lion units of penicillin and 1 Gm. of dihyro- 
streptomycin are administered one or two 
hours before the surgical procedure in order to 
give maximal antibiotic blood levels at the 
time of operation. We have not seen entero- 
coccal or other forms of endocarditis develop 
when this antibiotic prophylactic program has 
been carried out preoperatively in patients with 
or without a heart murmur. 

It has been recommended that larger doses 
of penicillin combined with 2 Gm. of dihydro- 
streptomycin be given prophylactically to 
patients who are to undergo transurethral 
prostatic resection.” No evaluation of this 


antibiotic combination for prophylaxis before 
urologic operations has yet been published, but 
it would seem that the smaller doses recom- 
mended above would be adequate. Studies aie 
under way to determine the value of antibiotic 
prophylaxis in connection with transurethr:| 
prostatic resection.® 


SUMMARY AND CONCLUSIONS 


Thirty-three unselected cases of enterc- 
coccal endocarditis encountered during the 
first decade (January, 1944, through December, 
1953) of antibiotic therapy for bacteris| 
endocarditis are reported. Sixteen patients were 
seen in the last three years of this period. 
Thirty-one of the 33 patients were treated wit), 
antibiotics. Sixteen patients (48 per cent) died 
from their infection or from complications of 
active endocarditis. Seven of the treated 
patients (22 per cent) were cured with penicillin 
alone. Of the 16 patients seen in the last three 
years, four died, giving a cure rate of 75 per 
cent. However, two of these patients died 
without antibiotic therapy and two died from 
cerebral embolism while they were under 
adequate combined antibiotic therapy. Hence, 
the corrected cure rate was 86 per cent (12 of 
14 patients). Ten of these patients were cured 
with combined penicillin-dihydrostreptomycia 
therapy and two with penicillin alone. The 
cure rate in enterococcal endocarditis now 
approximates that obtained in endocarditis 
caused by penicillin-sensitive streptococci. 

Probenecid was helpful in three of six pa- 
tients who received combined therapy. How- 
ever, in three patients, severe epigastric distress 
and heartburn necessitated the stopping of 
treatment with the drug. 

In vitro bactericidal tests performed with 
five strains of enterococci isolated from these 
patients indicated that penicillin and dihy- 
drostreptomycin constituted the most effective 
pair of antibiotics for bactericidal effect. The 
addition of erythromycin or bacitracin to the 
penicillin-dihydrostreptomycin combination did 
not give any greater killing effect. 

Therapy of enterococcal endocarditis should 
be individualized. The daily dosage of penicillin 
and the duration of therapy should be governed 
by the results of bactericidal tests in which the 
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iient’s serum containing the antibiotics is 
i»ployed against the patient’s strain of entero- 
~ceus. A greater number of cures will be 
hieved in this way. 
Inasmuch as enterococcal endocarditis fol- 
vs urologic procedures quite frequently, it is 
«commended that all such patients with or 
thout a heart murmur be given a million 
inits of penicillin and 1 Gm. of streptomycin 
dihydrostreptomycin every 12 hours be- 
ginning the day before operation and continu- 
ing postoperatively until the day after the 
urethral catheter has been removed. We have 
ot known enterococcal endocarditis to com- 
plicate urologic manipulation when this anti- 
biotic prophylactic program has been followed. 
The data indicate that in more than half the 
cases of enterococcal endocarditis the infection 
apparently attacked a normal heart valve. 
Further clinical and postmortem studies are 
needed to clarify this finding. 


SUMARIO EspaNou 


Treinta y tres casos no seleccionados de 
endocarditis enterocécica encontrados durante 
la primera década (Enero, 1944 hasta Diciem- 
bre, 1953) de terapia antibidtica para la endo- 
carditis bacterial son informados. Treinta y 
uno de los 33 pacientes fueron tratados con 
antibidticos. Diez y seis (48 por ciento) mu- 
rieron de la infeecién o de complicaciones de 
la endocarditis activa. Siete de los pacientes 
tratados (22 por ciento) fueron curados con 
penicilina solamente. De los 16 pacientes 
vistos en los tltimos tres afios, 4 murieron, 
produciendo un promedio de 75 por ciento de 
curas. Sinembargo, 2 de estos pacientes mu- 
rieron sin terapia antibiética y 2 murieron de 
embolismo cerebral mientras estaban bajo 
terapia antibidtica combinada. Asi es que el 
promedio de casos curados corregido fué de 
8) por ciento (12 de 14 pacientes). Diez de 

‘os pacientes fueron curados con combina- 
‘ones de penicilina-dihidroestreptomicina y 

‘on penicilina solamente. El promedio de 
‘ura en la endocarditis enterocécica ahora se 

oxima al de endocarditis causada por 

reptococos penicilino-sensitivos. 

.a probenecida fué provechosa en tres de 

pacientes que recibieron terapia combi- 


nada. Sinembargo, en tres pacientes, malestar 
severo epigdstrico y pirosis impidié la con- 
tinuacién del uso de la droga. Pruebas bac- 
tericidas en vitro hechas en cinco cepas de 
enterococos aislados en estos pacientes indi- 
caron que la penicilina y dihidroestreptomicina 
constituyeron el par de antibidticos mas 
efectivo en cuanto a efecto bactericida. La 
adicién de la eritromicina o bacitracina a la 
combinacién de_penicilina-dihidroestreptomi- 
cina no produjo un aumento en el efecto 
bactericida. 

La terapia de la endocarditis enterococica se 
debe de individualizar. La dosis diaria de 
penicilina y la duracién de la terapia debe ser 
gobernada por los resultados de pruebas bac- 
tericidas en las cuales el suero del paciente 
conteniendo los antibidticos se emplea contra 
la cepa de enterococo. Un mayor nimero de 
curas se puede obtener de esta manera. 

Como la endocarditis enterocécica frecuente- 
mente complica procedimientos urolégicos, 
se recomienda que todos estos pacientes con 
o sin soplos cardiacos se les administre un 
millén de unidades de penicilina y 1 gramo de 
estreptomicina o dihidroestreptomicina cada 
12 horas empezando el dia antes de la opera- 
cién y continuando postoperativamente hasta 
el dia después de haberse removido el catéter 
uretral. Nosotros no hemos tenido conocimiento 
de endocarditis enterocécica complicar pro- 
cedimientos urolégicos cuando este programa 
antibiético profilactico ha sido instituido. 

Los datos indican que en mas de la mitad de 
los casos de endocarditis enterocécica la in- 
feccién aparentemente atacéd una _ valvula 
cardiaca normal. Mas estudios clinicos y de 
autopsia se necesitan para clarificar este 
hallazgo. 
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The Dynamics of the Heart in Complete 
A-V Block 


An Angiocardiographic Study 


By Joun Linn, M.D., Cart Weeetius, M.D., AND Henrik LicuTenstern, M.D. 


The conduction disturbances in atrioventricular block are well known from numerous electro- 
cardiographie studies, but the effect on the heart work, especially on the individual chambers, 
could not be recorded before the introduction of visualization of the heart chambers by angio- 
‘ardiography. Rapid biplane angiocardiography with simultaneous electrocardiographic yields 
information on cardiac dynamics not available by procedures with a purely static anatomic 


perception. 


N complete atrioventricular block the 
atria and ventricles contract independ- 
ently and the relationship of the atrial to 

the ventricular contractions is always chang- 
ing. This type of dissociation offers a unique 
opportunity to study the mode of action of the 
atria and the ventricles independently and in 
various combinations. 

Interesting clinical and pathophysiologic 
observations in complete atrioventricular block 
have been contributed by electrocardiography, 
phonocardiography and phlebography, and by 
pressure curves obtained by heart catheteriza- 
tion.':*? However, the contributions of angio- 
cardiography to the study of this condition 
has not been reported previously. A discussion 
of the supplementary information on the 
dynamics of the heart which this method of 
study may supply is the purpose of this paper. 


ANGIOCARDIOGRAPHIC TECHNIC 
UsEeD IN THE PRESENT 
INVESTIGATION 


The technic of the angiocardiographic method 
as been reported elsewhere.* Seventy per cent 
(mbradil was injected as contrast medium. The 
itients were sedated with a 2.5 per cent solution 
i Avertin by rectum, the dosage being 0.1 ml. 
er kilogram of body weight. Children remained 
uiet with shallow respiration during the examina- 
m. 
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Case REPORT 


Case 1. A female infant weighing 3100 Gm. was 
born at term on May 6, 1947 after an uneventful 
pregnancy and delivery. There was no cyanosis but 
persistent dyspnea and lethargy. Mental develop- 
ment was normal, but the child did not walk until 
the age of 18 months and was never able to be very 
active. On May 28, 1950, the infant girl was found 
unconscious in bed and taken immediately to a 
hospital where she had about 30 generalized con- 
vulsions always preceded by loss of consciousness. 
The seizures were controlled after three days with 
barbiturates and ephedrin. 

Soon thereafter the child was admitted to this 
clinic for further investigation. At the age of 3 years 
and 3 months her weight was only 9.5 Kg. and height 
88.5 cm. Exertional dyspnea but no cyanosis was 
present. Physical examination showed the heart to 
be enlarged to the left and slightly to the right; the 
point of maximum impulse was in the sixth left 
intercostal space in the nipple line. A long, rather 
soft systolic murmur was heard over the precordium, 
maximal in the third left intercostal space 1 cm. 
to the left of the midsternal line. The rhythm was 
regular, the rate 70 per minute. The second pul- 
monic sound was accentuated. The femoral pulse 
was normal. Two days after admission a sudden 
change in the rhythm of the heart developed when 
it became completely irregular with a rate of 35 to 
45 beats per minute. 

Electrocardiogram and phonocardiogram revealed 
complete A-V block with a ventricular rate of 45 
per minute. The QRS complexes were normal and 
there was no axis deviation. The S-T segments were 
slightly depressed in leads I and II, and the T waves 
were positive in the three conventional leads. At 
the apex the phonocardiogram revealed a systolic 
murmur in the frequency range of 50 to 1000 vibra- 
tions per second with the maximal amplitude in 
early systole. Over the pulmonary valve was re- 
corded a systolic and diastolic murmur in the same 
frequency range. 
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An x-ray film of the chest showed generalized 
cardiac enlargement with a volume of 490 cc. per 
square meter of body surface area. 

Angiocardiography was performed on Aug. 26, 
1950, with injection of the contrast substance into 
the right antecubital vein. Left and right anterior 
oblique projections were taken simultaneously. The 
superior vena cava was normal and all the heart 
chambers were dilated. No right-to-left or left-to- 
right shunt was demonstrated. 

No further evidence of the Adam-Stoke’s syn- 


drome occurred during the hospital stay. The cardiac 
rhythm continued to be slow and irregular; it was 
not affected by ephedrin. Circulation time (fluo- 
rescin) from the right antecubital vein to the lins 
was 10 seconds, a normal value. 


The dynamics of the right heart in comple‘e 
atrioventricular block are illustrated by the 
accompanying angiocardiograms 
figure 1. 


shown in 
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Fig. 1. 


The time of each exposure after the injection of Umbradil is indicated. These times are also shown 
on the semischematic electrocardiogram. 

Exposure 5. The right atrium is in late diastole and right ventricle in early diastole, immediately 
after the T wave. The contrast medium is rapidly filling the ventricle. 

Exposure 6. This exposure shows the end of the first of the two atrial systoles preceding the ventricu- 
lar contraction. The ventricle is still poorly visualized, indicating that it is dilated and already 
partially filled with blood. Note the complete emptying of the atrium and its appendage. 

Exposure 7. The heart is again in diastole. Traces of the contrast substance are seen in the inferior 
vena cava, probably because of the rapid injection of the contrast medium. 

Exposure 8. Early atrial systole, the second preceding the ventricular systole is demonstrated. 
Since the ventricle is already practically filled, the atrial emptying is much more difficult. This is 
indicated by a heavy true reflux into the inferior vena cava, the orifice of which is normally func- 
tionally closed during atrial systole. The atrial appendage is already empty. 

Exposure 9. The ventricle is still poorly visualized after two atrial contractions, and the atrial 
appendage is filled again. 

Exposure 10. The heart is in diastole. The right atrium has increased little in size, and the reflux 
into the inferior vena cava has not disappeared. 

Exposure 11. As soon as the right ventricle starts to contract, the right atrium increases suddenly 
in size, and the contrast medium in the superior and inferior vena cava streams into the atrium. In 
diastole the right atrium can be seen to be moderately enlarged. 

Exposure 12. Atrial and ventricular systole coincide. The atrioventricular valves do not open, but 
there are heavy refluxes into the inferior and superior venae cavae and the sinus venosus. The atrium 
decreases little in size. The pulmonary artery is considerably dilated. 

Exposure 18. In early atrial diastole the atrium increasessomewhat in size, and the contrast medium, 
forced back into the afferent veins by the reflux, is returning to the atrium. 

Exposure 14. Immediately at the end of ventricular systole the right ventricle fills rapidly and 
almost completely before atrial systole occurs. (Compare with the filling effect of the first atrial 
systole, 6.) The contrast substance in the caval veins and sinus venosus has simultaneously returned 
to the atrium. (Note there is an interval of 42 second between 13 and 14.) The caliber of the inferior 
vena cava and the hepatic veins has decreased. 

Exposure 15. The ventricle is well filled up to the pulmonary valves inspite of the fact that no effective 
atrial systole has occurred since the last ventricular systole. The atrium has diminished in size. 

Exposure 16. The atrium does not decrease much in size when it does contract. A reflux into the 
inferior caval vein is seen again. The ventricle is much enlarged in diastole. The fact that the size 
of the atrium decreased more during the systole visualized in 5 and 6 may be due to the cireum- 


stance that this systole occurred earlier in ventricular diastole, before the ventricle was so well 
filled. 
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Fig. 1. See legend on facing page. 
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Angiocardiography performed on the seven- 
teenth day of life in another patient with com- 
plete heart block revealed the same findings 
but less dilatation of the cardiac chambers. 


DISCUSSION 


The atrium empties very effectively when 
the atrial contraction occurs immediately after 
the T wave, for then the ventricle is virtually 
empty and the ventricular pressure is low 
(exposures 5, 6). The later in ventricular dias- 
tole the atrial systole occurs, the less complete 
is the emptying of the atrium. (Compare ex- 
posures 26 and 27 with 5 and 6 and 15 and 16.) 
When the atrium contracts for the second 
time during ventricular diastole, it is difficult 
to force more blood into the already well-filled 
ventricle, because the atrioventricular pressure 
difference is small. Since emptying is less effec- 
tive, the atrium diminishes little in size, and 


§$ Fg DO UM RB HK DS 


16 


HEART DYNAMICS IN COMPLETE A-V BLOCK 


the contrast medium is forced into the inferior 
vena cava, indicating increased intra-atrial 
pressure. If the atrium begins to contract 
during ventricular systole, the atrioventricular 
valve fails to open, and the resulting increased 
atrial pressure results in a reflux of blood into 
all the afferent veins (exposures 12 and 23). 

The ventricle fills rapidly as soon as the 
atrioventricular valves open. The diastolic 
filling of the ventricles, even without atrial 
systole, takes much less time than the systolic 
emptying. At the same time the atrium 
diminishes markedly in size without having 
contracted (exposures 13, 14, 15). During the 
latter part of diastole neither the right ven- 
tricle nor the right atrium changes visibly in 
size. 

The sequence of pictures 20, 21, 22 and 23 
demonstrates the great systolic dilatation of 
the pulmonary artery, which results from the 
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Fig. 1 (continue) 

As in figure 1 the time of each exposure after the injection of Umbradil is indicated. These times 
are also shown on the semischematic electrocardiogram. 

Exposures 17 and 18. In spite of a prolonged atrial diastole the atrium does not increase markedly in 
size probably because the distended ventricles nearly fill the pericardial sac and prevent complete 
atrial dilatation. 

Exposure 19. Atrial systole, occurring when the ventricle is almost maximally filled, forces a reflux 
of contrast medium into the inferior vena cava. Since the ventricle is too full to contain more blood, 
the-atrium apparently diminishes in size, particularly the atrial appendage. 

Exposure 20. The atrial appendage has refilled and the atrium is slightly larger. 

Exposure 21. Early ventricular systole dilates the pulmonary artery. The right atrium fills simul- 
taneously. 

Exposure 22. During ventricular systole the pulmonary artery increases markedly in caliber. The 
right atrium is now larger than it ever was during diastole. 

Exposure 23. Again an atrial systole occurs during the ventricular contraction with consequent 
reflux into the venae cavae and the sinus venosus. The atrioventricular valves do not open and the 
atrium maintains the approximate former size. 

Exposure 24. The end of ventricular systole demonstrates increased residuum in the ventricle. The 
pulmonary artery remains dilated in spite of the fact that the ventricle is now in the phase of reduced 
ejection. 

Exposure 25. The ventricle has resumed its diastolic size and shape and is already well filled. Now 
the pulmonary artery decreases in caliber. 

Exposure 26. The right atrium is now smaller in full diastole. 

Exposure 27. The atrium is still smaller in systole. The pulmonary artery and its main branches 
have finally resumed their narrow diastolic caliber. 

Exposure 28. In atrial and ventricular diastole the right atrium is virtually stationary in size. 
During ventricular diastole the pulmonary artery slowly assumes a more curved configuration. 
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increased stroke volume with bradycardia. 
Maximal diameter is reached in picture 22 and 
is maintained during the entire systole, not 
only during rapid ejection but even throughout 
the phase of reduced ejection. The dilatation, 
however, is functional and disappears grad- 
ually during diastole. 

In addition to the change in size, there is 
also a change in shape, with a straightening of 
the normal curve of the pulmonary artery 
during ventricular systole. In spite of the fact 
that the complete heart block has existed for 
more than three years in this patient, the pul- 
monary artery is slender in diastole and does 
not appear to be organically dilated. 

The above description of the dynamics of 
the right heart during complete atrioven- 
tricular heart block applies equally well to the 
left heart. There is comparable reflux into the 
pulmonary veins when the atrium cannot 
empty into the ventricle; it is less strikingly 
demonstrated, however, because of dilution of 
the contrast medium in the lesser circulation. 


SUMMARY 


The cardiac dynamics in complete atrio- 


ventricular heart block have been studied by 
means of rapid biplane angiocardiography wit] 
simultaneous electrocardiography. The methox 
permits the study of the mechanism of con 
traction of the separate heart chambers. 


SuMARIO EspaNou 


La dindmica cardiaca en el bloqueo atrio- 
ventricular completo ha sido estudiada po 
medio de angiocardiografia de biplano rapid 
con electrocardiografia simultanea. El métode 
permite el estudio del mecanismo de contrac- 
cién de las cAmaras separadas del corazon. 
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Lowering of Serum Cholesterol by the 
Administration of a Plant Sterol 


By Maurice M. Best, M.D., CHartes H. Duncan, M.D., 
Epwarp J. VAN Loon, Px.D., AND Joan D. WaTHEN, B.S. 


The plant sterol, beta-sitosterol, has been administered to nine subjects on unrestricted diet. A 
sustained reduction of serum total cholesterol and a lowering of the ratio of cholesterol to lipid 
phosphorus occurred. Interference by sitosterol with the absorption of cholesterol, both dietary 
and that excreted into the gastrointestinal tract, is presumably responsible for this hypocholestero- 
lemic effect. No toxic or undesirable side effects were observed. A means of studying the effects of a 
sustained lowering of serum cholesterol on atherosclerotic states would now seem to be available. 


HE sitosterols are the most widely 

distributed of the plant sterols, or 

phytosterols. This sterol fraction is now 
known to contain at least five components, 
alpha,, alphas, alpha;, beta, and gamma 
sitosterols.' Beta and gamma sitosterols, the 
most extensively studied members of the group, 
are stereoisomers and differ only in the spatial 
configuration of the C-17 side chain. Beta- 
sitosterol is the main sterol of cottonseed oil, 
tall oil, and wheat-germ oil; gamma-sitosterol 
is the principal sterol of soybean oil.” 

Beta and gamma sitosterols are closely re- 
lated to cholesterol in chemical structure (fig. 
1), but differ in that they are not appreciably 
absorbed from the digestive tract.’ Peterson 
and co-workers have studied the effects of the 
administration of sitosterol to chicks main- 
tained on high fat and high cholesterol diet. 
They noted a markedly lower plasma and liver 
level of cholesterol and a highly significant 
decrease in the incidence of atherosclerosis.® 
This was interpreted to indicate that sitosterol 
interferes with the absorption of cholesterol. 
A lowering of serum cholesterol in human sub- 
jects fed a usual diet plus crude soy sterol, 
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presumably largely gamma sitosterol, has been 
reported.® 


METHODS 


Nine subjects were selected for treatment. Two 
(Subjects H-1 and H-2) had serum cholesterol 
levels within the normal range and were without 
evidence of cardiovascular or renal disease. Seven 
patients were hypercholesterolemic. Included were 
three with previous myocardial infarction (patients 
H-3, H-6, H-7), two with chronic renal disease 
(patients H-8, H-9), one with peripheral vascular 
disease (patient H-4), and one with a labile hyper- 
tension (patient H-5). A major factor in the selection 
was the willingness of the subjects to cooperate and 
adhere to the schedule of treatment. 

Beta-sitosterol was administered orally in dosage 
of 5 to 6 Gm. immediately before the ingestion of 
food. There was no restriction as to type or amount 
of food. The preparation was in liquid form, 30 ml. 
containing 3 Gm. of 98 per cent pure beta sitosterol. 
A placebo preparation, similar in appearance, taste, 
and consistency, was also employed in the study. 
At no time did the patient know whether he was 
taking sitosterol or placebo, and the majority re- 
mained unaware that a placebo was ever used. 
This precaution was taken to avoid possible influence 
of such knowledge on the patients’ selection of diet, 
particularly with regard to fat and cholesterol con- 
tent. To minimize the chance of other possible bias 
the initial eight weeks of the study were conducted 
by the double-blind method, in which neither sub- 
ject nor doctor knew which preparation was sitos- 
terol and which was placebo. 

The period of study ranged from 13 to 29 weeks, 
with an average of 22 weeks. Included were two 
periods of placebo administration in all patients, 
and one or more periods of sitosterol administration. 
All determinations of serum cholesterol are included 
in the data presented except those during the two- 
week period immediately after discontinuation of 
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Fig. 1. The structural formula of beta and gamma 
sitosterols differs from that of cholesterol only in the 
presence of an ethyl group on carbon-24. 


TaBLeE 1.—Effect of Beta-Sitosterol on Serum Total 
Cholesterol (Abell) 


Mean Serum Total Cholesterol 
bess (mg./100 ml.) — Proba- 
Subject ° % Fa anche 


Control Treatment 


H-1 196 
H-2 215 
H-3 260 
H-4 261 
H-5 270 
H-6 283 
H-7 305 
H-8 276 
H-9 1122 


183 
199 
230 
223 
241 
248 
249 
240 
35 , 898 


10 6.7 | <.05* 
16 7.4 10 
14 11.6 .02* 
16 14. a" 
13 10. .05* 
12 12. .001* 
23 18. .02* 
13 13. 1* 
200 20. .02* 


HH HH Ht HE Ot He Ot 
HH HE OH HE HE HOE OE 


* Significant at 5 per cent point value for n — 1 
degrees of freedom. 


sitosterol. These values were omitted in order to 
minimize any possible persistent sitosterol effects 
on the placebo values. 

The patients were seen at weekly intervals, their 
weight recorded, and a fasting specimen of blood 
drawn at approximately 9 a.m. Serum was separated 
by centrifugation. Independent determinations of 
serum total cholesterol were made in duplicate by 
three methods, that of Abell,7 and modified versions 
of those of Pearson,* and Zlatkis.? Lipid phosphorus 
was determined by the method of Zilversmit.!° Se- 
lected sera were subjected to flotation analysis by 
the ultracentrifuge. 


RESULTS 


Table 1 summarizes the effects of beta- 
sitosterol administration on serum total choles- 
terol (Abell) in the nine subjects. In all] there 
was a reduction in serum total cholesterol, the 


AB-SITOSTEROL ADMINISTRATION TO A 
HYPERCHOLESTEROLEMIC SUBJECT 


Serum Toto! 
Cholesterol (Abel!) 
mg /100 mi 


325 
300 
275 


250 


Sitosterol __ | PLACEBO __[Sitostero! 


Weeks 20 22 2 

Fig. 2. A fall in serum total cholesterol is noted 
during beta sitosterol administration, with return to 
the initial range when a placebo was substituted. The 
concentrations of S; 10-30 and 30-100 classes of lipo- 
proteins at the end of 7 and 12 weeks of sitosterol 
administration were approximately one-half those 
during the placebo period. This subject has continued 
to take sitosterol, and at 31 weeks his serum total 
cholesterol is 212 mg. per 100 ml. 


mean fall ranging from 13 to 224 mg. per 100 
ml. In terms of per cent of control level, the 
fall ranged from 6.7 per cent to 20.0 per cent. 
Eight of the nine patients showed a reduction 
in cholesterol significant at the 5 per cent point 
value or below, as determined by the ¢ test. 

Changes in serum total cholesterol during 
alternate periods of placebo and_sitosterol 
administration in patient H-4 are shown in 
figure 2. Apparently spontaneous fluctuations 
in the serum cholesterol during the initial 
placebo and sitosterol periods emphasize the 
necessity for repeated determinations in studies 
of this type. 

A consistent difference was noted in absolute 
values of serum total cholesterol by the three 
methods employed. Figure 3, showing the 
hypocholesterolemic effect of sitosterol ad- 
ministered to patient H-6, illustrates this dif- 
ference. The parallelism demonstrated by this 
patient was noted in all subjects. 

The hypocholesterolemic effect of sitostero! 
is manifest at the end of one week, but there 
is further decline during the succeeding four 
weeks of administration (fig. 4). No tendency 
toward “‘escape” has been noted, and at th« 
end of up to 18 weeks of continuous adminis 
tration the cholesterol level has remained below 
control levels. 

Significance of the mean difference of paired 
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A-SITOSTEROL ADMINISTRATION TO A 
as HYPERCHOLESTEROLEMIG SUBJECT 


holesterol 
mg (100m! 


ZLATKIS METHOD 


PEARSON METH! 


ABELL METHOD 


bBetoee—4 


SITOSTEROL [PLACEBO | SITOSTEROL | PLACEBO | SITOSTEROL 


wa Se 4 6 ® ‘@ = 20 
Fia. 3. Ultracentrifuge studies of the serum of 
iis subject were performed at the fifteenth and 
ineteenth weeks. The rebound in serum cholesterol 
during the second placebo period was accompanied 
by an approximate doubling of the concentration of 
~; 10-30 and 30-100 classes of lipoproteins. 
% Deviation 


rom Mean 
Control Values 


SUMMARY PERCENTAGE CHANGE 
+10: 


SERUM TOTAL CHOLESTEROL (Abell) 
(Nine Subjects) 


steeihistesses 


Weeks Continuous Administration { 
of 2-Sitosterol 


2 3 4 5 6 weeks ond over 

Fic. 4. Percentage lowering of serum _ total 
cholesterol in nine subjects. Note absence of any 
tendency to ‘‘escape.”’ 


values (mean control and mean sitosterol for 
each patient) is shown in table 2 for each 
cholesterol method. The per cent reduction 
will be seen to be quite similar by all three, 
although the absolute reduction is somewhat 
greater as measured by the method of Zlatkis. 
In our laboratory the method of Abell gives 
results in good agreement with Schoenheimer- 
Sperry; the modified methods give higher 
velues, that of Pearson about 30 mg. per 100 
m., and that of Zlatkis about 63 mg. per 100 
m. The reduction of serum total cholesterol 
ot 12.8 per cent is based on all determinations 
m:de during sitosterol administration. As can 
be seen from figure 4, the reduction would be 
appreciably greater if determinations during 


TABLE 2.—Mean Reduction Serum Total Cholesterol 


Method mg./100 ml. % Probability 


DON cco os 53.0 12.8 <.001 
Pearson(mod.*) .. 56.5 12.0 -001 
Zlatkis(mod.*) ... 63.3 11.9 .001 


* To be published. 


the first two weeks of sitosterol administration 
were eliminated. 

A less significant reduction (p < .02) in the 
ratio of serum total cholesterol to lipid phos- 
phorus was observed in the nine patients. In 
three patients (H-2, H-4, and H-7) the fall in 
the ratio of 20.4, 25.6, and 16.2 per cent, 
respectively, was statistically significant. The 
reduction in the ratio of serum total cholesterol 
to lipid phosphorus was due largely to the 
fall in serum total cholesterol, lipid phos- 
phorus showing no consistent change. 

Lipoprotein concentrations were determined 
by means of the ultracentrifuge at the com- 
pletion of placebo and sitosterol treatment 
periods in patients H-4, H-6, and H-7. In these 
patients the concentrations of S; 10-30 and 
30-100 classes of lipoproteins at the end of the 
period of sitosterol administration were ap- 
proximately one-half that of the placebo 
period. 


DIscussiIon 


The level of plasma cholesterol would seem 
to be regulated by a rather efficient homeostatic 
mechanism, ordinarily varying only within 
narrow limits. This relative constancy is the 
result of a dynamic equilibrium rather than 
the existence of plasma cholesterol as a stagnant 
pool. The average life of a molecule of plasma 
cholesterol (regeneration time) is approxi- 
mately 12 days.!' Thus cholesterol is con- 
tinuously being excreted or metabolized, and 
replaced by either synthesis or absorption. 

Although most tissues have been shown to be 
capable of synthesizing cholesterol from ace- 
tate, the liver appears to be the only appreci- 
able source of endogenous plasma cholesterol, 
at least in the dog.” It has been estimated that 
the hepatic synthesis of cholesterol in man is 
about 1.2 Gm. per day." 

The cholesterol content of the average Amer- 
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ican diet varies from a low value of 0.2 to 0.3 
Gm. per day to a high of 0.7 to 0.8 Gm., de- 
pending upon the foods ingested.“ Dietary 
cholesterol, being derived from cellular ma- 
terial, is largely in the free (non-esterified) 
state. The mechanism of cholesterol absorp- 
tion is incompletely understood, but there is 
some evidence that esterification by pancreatic 
esterase is involved. 

Cholesterol presented to the gut for absorp- 
tion includes not only that in the diet, but also 
the estimated 0.5 to 1.5 Gm. excreted daily 
by the liver. The cholesterol in the bile is in 
the same free state as that in the diet,!®> and 
there is no reason to suspect that the gut dif- 
ferentiates between cholesterol molecules from 
these two sources. 

From these considerations it seems probable 
that a substance which interferes with the 
absorption of cholesterol would act upon both 
dietary cholesterol and that present in the bile. 
The effects of sitosterol administration would 
thus not necessarily be the same as those of 
restriction of dietary cholesterol. 

The mechanism by which sitosterol inter- 
feres with the absorption of cholesterol has 
not been established. Pollack has proposed 
that the admixture of sitosterol and cholesterol 
results in the formation of nonresorbable 
crystals.'® Hernandez and associates have re- 
ported that in rats sitosterol interferes with 
the esterification of cholesterol, and suggest 
that this effect may be responsible for the 
interference with absorption.” The time rela- 
tionship of the administration of sitosterol to 
ingestion of food is important; administration 
immediately before meals facilitates admixture 
of the plant sterol with the cholesterol in the 
food and that contained in the bile. 

Schoenheimer has presented direct evidence 
that the plant sterols are not absorbed in ex- 
perimental animals,'* but the evidence that 
beta sitosterol is not absorbed in man is as yet 
indirect. The cholesterol methods used all give 
color development with beta-sitosterol. As 
compared with the optical density given by an 
equal amount of pure cholesterol, that of beta 
sitosterol has been determined to be 60.5 per 
cent by the method of Abell, 71.5 per cent by 


that of Pearson, and 79 per cent by that of 
Zlatkis. Furthermore, in vitro addition of beta- 
sitosterol to serum reveals no interference with 
color development, the optical density being 
the exact sum of those obtained when the 
cholesterol in the serum and the added beta- 
sitosterol are determined separately. Any 
appreciable absorption of beta-sitosterol thus 
seems unlikely, in view of the observed fall 
in serum cholesterol, as determined by these 
methods. 

The sustained lowering of serum cholesterol 
by dietary means alone is difficult. Keys has 
shown that the fall in serum cholesterol is 
dependent upon the absence of both cholesterol 
and neutral fat from the diet.’ Such a rigid 
dietary regimen is unacceptable to patients 
for any prolonged period. Failure to achieve a 
sustained lowering of serum cholesterol by 
dietary means may also be due to an increase in 
endogenous cholesterol production by the liver 
or intestinal mucosa. It has been shown by 
Gould and Taylor that the level of exogenous 
cholesterol ingestion inversely influences the 
rate of endogenous synthesis from acetate in 
the dog and rabbit.*° 

Preliminary results of studies now in progress 
indicate that the administration of beta-sitos- 
terol is accompanied not only by a lowering of 
serum total cholesterol, but also by changes in 
other serum lipids, A decrease in the level of 
the “atherogenic” S; 10-100 classes of lipopro- 
teins and a fall in serum neutral fat?! have 
been noted in the subjects so studied. Gofman 
has observed a reduction in S;¢ 12-100 classes 
of lipoproteins in some subjects following 
limitation of caloric intake or of fat in the 
diet.” The changes incident to sitosterol ad- 
ministration cannot be attributed to negative 
caloric balance, since weight loss did not occur. 
Whether or not there is any interference with 
fat absorption remains to be determined. 

The administration of beta-sitosterol has 
not been accompanied by toxic reactions or 
undesirable side effects. The preparation is not 
unpleasant and is suitable for long-term ad- 
ministration. While the evaluation of any 
measure directed toward atherosclerosis is a 
difficult problem because of the lack of criteria 
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for determining the extent or rate of progression 
of the disease, beta-sitosterol would seem to 
offer a means of testing the value of a sustained 
reduction in serum cholesterol. 


CONCLUSIONS 


1. The administration of beta-sitosterol to 
human subjects on an unrestricted diet is ac- 
companied by a significant reduction in serum 
total cholesterol. 

2. The ratio of serum total cholesterol to 
lipid phosphorus is reduced following the ad- 
ministration of beta-sitosterol. The reduction 
is due largely to the change in cholesterol, since 
lipid phosphorus is not consistently altered. 

3. A reduction in the ‘‘atherogenic”’ S; 10-100 
classes of lipoproteins has been observed in the 
three subjects whose serums have been studied 
by the analytic ultracentrifuge. 

4. Toxic or unpleasant side effects have not 
been observed in subjects receiving sitosterol. 

5. Beta-sitosterol, by interfering with the 
absorption of dietary cholesterol and with the 
reabsorption of that excreted into the gastro- 
intestinal tract, offers a means of studying the 
effects of a sustained lowering of serum choles- 
terol in atherosclerotic states. 


Sumario EspaNou 


1. La administracién de_ beta-sitosterol a 
sujetos humanos en una dieta no restringida 
fué acompanada por una significativa reduccién 
en el colesterol total del suero. 

2. La proporcién del colesterol total del 
suero al fésforo lipido se reduce luego de la 
administracién del beta-sitosterol. La reduccién 
se debe grandemente al cambio en colesterol 
ya que el fésforo lipido no se altera consis- 
tentemente. 

3. Una desviacién de la clases S;¢ 10-100 
‘“aterogénica” de lipoproteinas fué observado 
en los tres sujetos cuyos sueros fueron estu- 
diados por la ultracentrifuga analitica. 

4. Efectos téxicos o indeseables no han sido 
cbservados en los sujetos durante la adminis- 
tracién del sitosterol. 

5. El beta sitosterol ofrece un medio de 
estudio para los efectos de una reduccién 
sostenida del colesterol del suero en sujetos 


ateroescleréticos, mediante la interferencia a 
la absorcién del colesterol dietético y en la re- 
absorcién de aquel eliminado en el tubo di- 
gestivo. 
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The Clinical Determination of Mitral 
Insufficiency when Associated 
with Mitral Stenosis 


By O. Henry Janron, M.D., GuENrHER Hetporn, M.D., Louis A. Sotorr, M.D., 
Tuomas J. E. O’Nerz, M.D., Anp Ropert P. GLover, M.D. 


A review of 200 consecutive operated cases of pure mitral stenosis and 47 consecutive operated 
cases of mitral stenosis with an associated mitral insufficiency indicates that careful evaluation of 
the history, auscultatory findings, electrocardiogram and fluoroscopy permits a correct diagnosis of 
associated insufficiency in a majority of instances. History and auscultation remain the internists’ 
most valuable tools despite a large array of as yet incompletely evaluated mechanical measures. 


T HAS BEEN OBSERVED that the 
presence of severer degrees of mitral in- 
sufficiency associated with mitral stenosis 

increase operative mortality amd morbidity 
and decrease the number of worthwhile opera- 
tive results.! The detection of this associated 
lesion is at times difficult and frequently not 
made except by the surgeon’s exploring finger 
in the left atrium. 

This study is a review of 247 consecutive 
case histories taken from our first 500 patients 
who have undergone mitral commissurotomy. 
[It is an attempt to determine clinical features 
which might aid in the detection of an asso- 
ciated mitral insufficiency. 


METHODS AND MATERIALS 


Two hundred consecutive operated cases of pure 
mitral stenosis and 47 consecutive operated cases of 
mitral stenosis with associated mitral insufficiency 
are included in this series. 

The presence or absence of insufficiency was de- 
termined in every case by finger palpation of the 
mitral valve and subjectively grading the regurgi- 
tant jet of blood from 0 to grade 4. We are aware 
of the crudeness of using the palpating finger of the 
surgeon in the left atrium for the diagnosis of mitral 
regurgitation. However, the many variable mitral 
\alve configurations prevent precise quantitative 
determination of the degree of regurgitation by any 
nethod available today. Only patients with a re- 
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gurgitant jet of grade 2 or more as determined by 
this method were included in the category of asso- 
ciated insufficiency. 

Thirty-two of the 47 patients with mitral stenosis 
and insufficiency had a jet of grade 2 intensity; 11 
were of grade 3; only four were of grade 4 intensity. 
No cases of pure mitral insufficiency were encoun- 
tered in this series. 

The transverse diameter of the orifice of the 
mitral valve bore no apparent close correlation to 
the severity of the regurgitant stream striking the 
palpating finger. The orificial opening in these 47 
patients varied from one cigarette in diameter to 
three fingers. A combination of factors such as 
flexibility of valve leaflet and of chordae tendineae, 
papillary muscle contractility and the position of 
the mitral valve orifice relative to the left ventricu- 
lar outflow tract probably are as significant as the 
cross sectional area of the mitral inlet. 

This paper will be primarily concerned with the 
evaluation of those procedures available to the 
average clinician, namely, the history, auscultatory 
findings, the electrocardiogram and x-ray. 


CLINICAL FEATURES 


Natural History. The clinical course of the 
average patient with pure mitral insufficiency 
differs strikingly from that of the patient with 
pure mitral stenosis. In mitral insufficiency the 
history is one of relative benignity. Dyspnea, 
an early disabling symptom of mitral stenosis, 
occurs later and is overshadowed by the pri- 
mary complaint of easy fatigability in mitral 
insufficiency. Chronic disability is often post- 
poned until the fifth or sixth decade in pure 
insufficiency unless subacute bacterial endo- 
carditis or episodes of acute rheumatic fever 
supervene. This is probably due to the fact that 
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there is little or no sustained pulmonary hyper- 
tension until late in the course of this disease. 
Other reports have noted a dominance of 
males? * and a lessened incidence of a positive 
rheumatic fever history in patients with mitral 
insufficiency as compared with patients who have 
mitra] stenosis.” 4 ® 

However, as will be noted throughout this 
report, these apparently clear-cut differences 
vanish under the influence of an associated 
mitral insufficiency and stenosis. As the two 
lesions relinquish their purity and combine, 
the more dynamic pathophysiology of mitral 
stenosis usually dominates the clinical picture 
and thereby complicates the clinical differ- 
entiation. 

There was no appreciable age difference in 
our two groups of patients, although 40 per 
cent of those with associated insufficiency were 
males as compared with 25 per cent with pure 
stenosis. A positive rheumatic fever history 
was obtained in 40 per cent of the patients with 
pure mitral stenosis, and in 70 per cent of those 
with an accompanying insufficiency. This is 
contrary to the reported findings in pure mitral 
insufficiency. 

Fatigue played a more dominant role than 
did exertional dyspnea when the severer grades 
of incompetence were present. This was true 
both early and late in the symptomatic course 
of such patients. 

Strikingly, systemic arterial embolization 
occurred much less frequently when mitral 
regurgitation is associated with mitral stenosis. 
It occurred in 23.5 per cent of those patients 
with pure stenosis but in only 6.4 per cent of 
those in whom regurgitation was also present.® 
Apparently, the regurgitant jet prevents stag- 
nation of blood, and hence thrombus formation 
in the left atrium. It is usual at operation to 
find a left atrium free of thrombi if significant 
regurgitation is associated with mitral stenosis, 
and this was noted in 43 of the 47 cases. This 
was also true even in the presence of atrial 
fibrillation (19 of 24 patients). In pure mitral 
stenosis, however, a thrombus was found in 
the left atrium in 86 of 200 patients. Subacute 
bacterial endocarditis may be the source of 
arterial emboli in some of those patients who 
had no thrombi in the left atrium but had a 


positive history of systemic arterial emboliz:- 
tion. It has often been noted that the incomp:- 
tent mitral valve is more susceptible to the 
ravages of endocarditis than the purely stenoti:: 
one.°*: 7,8,9 

Auscultation. The characteristic murmur c‘ 
dynamically significant pure mitral insui- 
ficiency is usually best heard at the mitr: 
area. It is usually rough, grade 3 or 4 in in 
tensity and holosystolic (less frequently lat: 
systolic) in time. It begins with the first hear 
sound and frequently dampens or obscures it 
The murmur extends up to and includes th 
second sound or the aortic component of : 
split second sound. Its transmission is usually 
laterally to the axilla and back but less well to 
base of the heart. The pulmonic second sound 
may be accentuated. A third heart sound easily 
mistaken for the opening snap of mitral stenosis 
is often heard in pure mitral insufficiency. 
Systolic murmurs which originate at the aortic 
valve may occasionally be heard only at the mi- 
tral area. Differential auscultatory features are: 
(1) these aortic murmurs start later in systole 
and therefore do not include the first sound, 
(2) they are accentuated in mid-systole, and 
(3) they rarely include the second sound. 

A systolic murmur of varying intensity at the 
mitral area was heard in 30 per cent of patients 
who had only a pure mitral stenosis. Thus, we 
see that the clinician is frequently challenged 
as to the significance of a mitral systolic bruit. 
The greater the similarity between the murmur 
heard and the characteristic murmur of pure 
mitral insufficiency the more likely that it is 
indicative of a dynamically significant asso- 
ciated mitral incompetence. The intensity of 
the murmur is the most important single factor. 
None of the patients with pure mitral stenosis 
had a mitral systolic murmur of grade 4 in- 
tensity, although six of the 200 had one of 
grade 3. Contrastingly, a grade 3 or 4 murmur 
was heard in 13 of 15 patients who had a re- 
gurgitant jet of grade 3 or 4 associated with 
stenosis. 

Scarring and calcification of the anterio’ 
leaf of the mitral valve is a common cause 0! 
mitral systolic murmurs in pure stenosis 
Turbulence is created by the irregular surfac« 
as the blood is ejected along the left ventricula: 
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outflow tract, striking the scarred anterior 
nitral valve leaf and passing through the 
aortic valve. Fifteen of 25 patients with pure 
s'enosis who had a systolic murmur of grade 
2 or more demonstrated a calcified anterior 
n.itral valve leaf at surgery. 

X-ray Examination. X-ray films offers only 

mited aid in the differentiation of pure and 
iapure mitral stenosis. The great difficulty of 

iotecting left ventricular enlargement by x-ray, 
pecially in the presence of a marked right 
entricular enlargement, has been generally 
alized. Mitral insufficiency exerts relatively 
minor dynamic effects upon the left ventricle 
and enlargements of this chamber are usually 
minimal, if present at all. The left ventricle 
was found to be minimally (1+) enlarged at 
operation in only 7 of the 15 patients with an 
associated regurgitation of grade 3 or 4. 

Massive (aneurysmal) dilatation of the left 
atrium is usually considered to be caused by 
mitral stenosis with an associated insuffi- 
ciency,'® " although it is felt by some to be 
more characteristic of pure mitral stenosis.” 
Thirteen massively dilated left atria were found 
at surgery in this series. Eleven of these had 
an associated regurgitation (nine of grade 3 
or 4). However, two exhibited only pure 
stenosis. 

Systolic expansion of the left atrium as seen 
upon fluoroscopy in multiple views has been 
thought to be caused by systolic regurgitation 
of blood into the left atrium. It has been ex- 
tensively studied by many authors'*'* but 
unfortunately this phenomenon has proved to 
be of little clinical value because it is frequently 
seen in pure mitral stenosis. 

Calcification of the mitral valve was demon- 
strated at operation in 65 per cent of our 47 
patients with associated regurgitation, and in 
32 per cent of those with pure stenosis. 

Electrocardiogram. A pattern of left ven- 
tricular hypertrophy is seldom seen in patients 
with mitral stenosis and associated mitral in- 
sufficiency. Only one patient with associated 
regurgitation demonstrated this pattern as an 
isolated finding and it was combined with right 
ventricular hypertrophy in only two other 
pitients. Nor is the absence of a right ven- 
trcular hypertrophy pattern on the electro- 


cardiogram in the presence of a clinically 
evident mitral stenosis suggestive of associated 
mitral insufficiency. The absence of right or 
left ventricular hypertrophy was noted in 98 
of our 200 patients with pure stenosis. Also, 
9 of the 15 patients with severe associated in- 
sufficiency had right ventricular hypertrophy 
upon their electrocardiograms. 


SUMMARY OF ADDITIONAL GRAPHIC AIDS IN 
THE D1aGNosis oF MitTrAL INSUFFICIENCY 
ASSOCIATED WITH STENOSIS 


Numerous mechanical measures have been 
utilized in attempting to diagnose mitral in- 
sufficiency associated with mitral stenosis. 
These are not readily available to the average 
clinician and consequently will be discussed 
only briefly. In general, these procedures have 
proven of only limited value, even in ex- 
perienced hands, as compared with the clinical 
stand-bys of auscultation and natural history. 
There is great need for more extensive correla- 
tion with surgical findings before these pro- 
cedures can be properly evaluated. 

Cardiac Catheterization. It was hoped that 
pressure curves obtained by ‘“‘wedging’’ the 
catheter tip into the smaller capillary branches 
of the pulmonary artery would accurately re- 
flect the pressures of the pulmonary venous 
system and the left atrium. If this were true 
it would be of great aid in detecting the systolic 
surge of blood into the left atrium which is 
present in mitral insufficiency. There is, how- 
ever, a great deal of dispute among investiga- 
tors as to whether these “wedge pressure 
curves” actually reflect pressure changes in the 
left atrium. Some authors" feel that they 
do not. 

Auricular Esophagogram. Luciani’ first noted 
the existence of cardiac pulsations when an 
inflated balloon was placed in the esophagus at 
the level of the left atrium. Minkowski!® and 
Rautenberg”’ described a positive plateau curve 
obtained in systole in cases of mitral insuf- 
ficiency. However, recent work, notably that 
of Abelmann'* and others, has shown the poor 
correlation of these curves with the surgical 
findings. 

Left Auricular Electrokymograms. Electro- 
kymography of the heart was introduced by 
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Boone, Henny and Chamberlain® in 1947. It 
was applied to the left atrial border by Luisada 
and Fleischner” in 1948 and a positive systolic 
plateau was obtained in the presence of mitral 
insufficiency. But the same authors found 
similar tracings in cases of clinically pure mitral 
stenosis. Soloff** reported detailed observations 
of the findings of electrokymography in mitral 
regurgitation. It was his conclusion that this 
laboratory aid was not as useful as detailed 
fluoroscopy of the heart in skilled hands. In 
addition, he stresses that the normal heart can 
and frequently does produce records identical 
to those seen in mitral insufficiency. Recently 
curves of like nature were found in persons 
with normal hearts and in those with pure 
mitral stenosis, proved at operation.'® 

Phonocardiograms. Margolies and Wolferth*4 
showed that in mitral stenosis the time interval 
between the second heart sound and the open- 
ing snap of the mitral valve in the presence of 
atrial fibrillation varied with the preceding 
cycle length. Messer and co-workers* and 
Weiss and Joachim*® noted a varying time 
interval between the onset of electrical systole 
and the first heart sound in similar patients 
again depending on the previous cycle length. 
Recently an interesting and perhaps quite 
important observation was made by Kuo and 
Schnabel.” They observed that these two in- 
tervals remained fixed when there was an as- 
sociated mitral or aortic insufficiency. Their 
observations up to this time have been limited 
to only a small number of cases. 

Ballistocardiogram. The ballistocardiogram 
has only recently been used as a possible aid 
in the diagnosis of mitral insufficiency. It has 
been reported that a consistent headward 
ballistic wave occurs preceding the J wave 
when mitral insufficiency is present.?? There 
has again been too little clinical correlation to 
justify any conclusions as to its value. 

Direct Left Atrial Pressure. An ingenious 
method of obtaining direct pressure readings 


from the left atrium by bronchoscopic passage 
of a needle through the right main bronchus 
has recently been reported.?? Further correla- 
tion is again needed. 


CONCLUSIONS AND SUMMARY 


Although pure mitral insufficiency and pure 
mitral stenosis appear to be two separat« 
clinical entities, their apparently clear-cut 
dissimilarities are quickly lost when the two 
are combined. Mitral stenosis is the dynamic 
dominant and soon governs the clinical picture. 
However, certain dissimilarities remain to vary- 
ing degrees in the individual patient and are 
useful in their clinical evaluation. Preoperative 
detection of severer grades of mitral insuf- 
ficiency associated with mitral stenosis is im- 
portant. It has been observed that these 
patients have an increased operative morbidity 
and mortality as well as a lessened degree of 
worthwhile postoperative results as compared 
with patients with only pure mitral stenosis. 

It has been observed upon reviewing 200 
consecutive operated cases of pure mitral 
stenosis and 47 consecutive operated cases of 
mitral stenosis with an associated mitral in- 
sufficiency that careful evaluation of the natural 
history, auscultatory findings, electrocardio- 
gram and fluoroscopy permits a correct diag- 
nosis of associated insufficiency a majority of 
the time. History and auscultation remain the 
internists’ most valuable tools despite a large 
array of as yet incompletely evaluated me- 
chanical measures. 

Thirty per cent of 200 patients with a pure 
mitral stenosis had a mitral systolic murmur 
in addition to a diastolic murmur. It is in this 
group that the question of significant associated 
insufficiency arises. The intensity of the mitral 
systolic murmur is the most useful differential 
feature of auscultation. Thirteen of 15 patients 
with a regurgitant jet of grade 3 or 4 as de- 
termined by the palpating finger in the left 
atrium had a systolic murmur of grade 3 or 4 
intensity. No grade 4 systolic murmurs were 
heard in pure mitral stenosis although 6 of 
these 200 patients did have a murmur of grade 
3 intensity. In addition, it can be generally 
stated that the greater the similarity to the 
characteristic murmur of pure mitral insuf- 
ficiency the more likely that such a systolic 
murmur is indicative of a dynamically sig- 
nificant regurgitation. 

Further clinical aid can be gained by obtain- 
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ng a chronologic and complete history of the 
lisease. Systemic arterial embolization occurs 
nuch less frequently when insufficiency is as- 
sociated with mitral stenosis than when stenosis 
‘xists alone. It occurred in 23.5 per cent of the 
200 patients with pure stenosis but only 6.4 
yer cent when regurgitatoin was also present. 
Chis decided difference was also noted when 
wuricular fibrillation accompanied mitral in- 
sufficiency and stenosis. Apparently, the re- 
vurgitant stream prevents stagnation of blood 
and thrombus formation in the left atrium. 

Fatigue rather than dyspnea usually plays 
the early dominant role in the symptomatology 
of those patients with severe associated in- 
sufficiency. Apparently, sustained pulmonary 
hypertension with its deleterious effects on 
the right heart and upon the lungs occurs later 
in such individuals than in those with pure 
stenosis and thereby delays the onset of 
dyspnea. 

The only value of the electrocardiogram in 
the differentiation of the predominance of 
mitral stenosis versus mitral insufficiency is the 
presence of left ventricular hypertrophy when 
insufficiency is predominant. In such cases in 
our experience mitral valve commissurotomy 
has failed to produce beneficial results; in fact, 
such patients developed a significant mitral 
regurgitation after surgery, which inevitably 
results in death from congestive heart failure. 
About one-half of all patients with pure mitral 
stenosis showed no electrocardiographic evi- 
dence of right ventricular preponderance, at 
the time of surgery. The relatively small dy- 
namie effect of mitral insufficiency upon the 
left ventricle is reflected not only in the electro- 
cardiogram, but also by noting a normal-sized 
left ventricle demonstrated fluoroscopically and 
directly observed at operation. 

In our experience massive dilatation of the 
‘eft atrium with mitral stenosis and insuf- 
iciency indicates that the insufficiency is of 
lynamic significance. Of eleven patients in 
vhom preoperative clinical diagnoses of mas- 
ively dilated left atria were confirmed at 
«peration, 9 had a regurgitant jet of grade 3 
or 4. It was interesting that the two other 


patients with massively dilated left atria were 
found in the 200 cases with pure mitral stenosis. 

It is evident from the foregoing that there 
is no single clinical or laboratory procedure 
that will predict the predominance of mitral 
insufficiency over mitral stenosis. Rather, it is 
a matter of integrating the historical and 
laboratory features of each patient. 


SuMARIO EspaNou 


Un repaso de 200 casos consecutivos operados 
de estenosis mitral pura y 47 casos operados 
consecutivos de estenosis mitral asociada con 
insuficiencia mitral indica que la evaluacién 
cuidadosa del historial, los hallazgos ausculta- 
torios, electrocardiograma y fluoroscopia per- 
miten el diagnéstico correcto de insuficiencia 
asociada en la mayoria de los casos. La historia 
y la auscultacién persisten como los medios 
mas valiosos para el internista no obstante 
el gran ntimero de atin poco evaluadas medidas 
mecanicas. 
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Anticoagulant Therapy with Dicumarol 
_ Maintained during Major Surgery 


By Sten Miviertz, M.B., Anp OLE Storm, M.B. 


Most postoperative thromboses are probably initiated before or during surgical interventions 
and most of the fatal embolisms occur during the early postoperative period. As a complete pro- 
phylaxis, Dicumarol therapy was begun before, and maintained at an effective level during and 
after, major surgical interventions in 11 patients with a marked thromboembolic predisposition. 
No excessive hemorrhage, thromboembolic incidents or other unusual complications were en- 
countered. The precautions necessary for a safe performance of the procedure are described. 


NTICOAGULANT therapy with Di- 
cumarol has been shown to reduce the 
incidence of thrombosis and embolism 

and has been used prophylactically after 
surgical interventions.' In these cases the 
Dicumarol treatment was started during the 
first two postoperative days and became 
effective only some days later. However a 
large proportion of the fatal, postoperative 
pulmonary embolisms occur in this early 
period?; and it is probable, that most post- 
operative thromboses are initiated before or 
during surgery. Therefore prophylaxis with 
Dicumarol against thromboembolic complica- 
tions in surgery can be complete only when 
instituted before, and maintained during and 
after surgery. In some papers the results of 
Dicumarol treatment after surgical oper- 
ations,’-* after delivery,’»* during emergency 
operations,® !° in experimental surgery," and 
during some forms of vascular surgery” have 
suggested that no risk of uncontrollable 
hemorrhage should be expected in a properly 
udministered Dicumarol therapy during sur- 
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gery. In a small group of surgical patients 
with a strong thromboembolic predisposition 
and a bad general physical condition, the 
risk of hemorrhage by continuous treatment 
with Dicumarol was preferred to the risk of 
thromboembolism. 

It is the aim of the present paper to demon- 
strate that a Dicumarol treatment can be 
maintained before, during, and after major 
surgery without increased hemorrhage or 
other complications when the treatment is 
carefully controlled by a reliable and sensitive 
method. 


METHOD 


Dicumarol produces a decrease in the level of 
proconvertin (factor VII) and prothrombin in 
blood.!* The effect of the treatment was followed by 
a one-stage assay of the combined effect of pro- 
convertin and prothrombin" as described by Astrup, 
Miillertz and Rud Hansen." A saline buffer extract 
of human brain, stored at —20 C. was used as 
thromboplastin. Oxalated ox plasma, freed from 
prothrombin and proconvertin by adsorption and 
stored at —20 C., supplied proaccelerin (factor V) 
and fibrinogen. Plasma from oxalated human blood 
(9 volumes blood + 1 volume potassium oxalate, 
2 per cent) was diluted 1:10 with a buffer-oxalate- 
saline mixture. In test tubes 0.2 ml diluted plasma, 
0.2 ml thromboplastin, and 0.2 ml adsorbed ox 
plasma were mixed and recalcified at 37 C. with 0.2 
ml of a calcium chloride solution (optimal concentra- 
tion, approximately 30 mM.). The clotting times 
were converted into percentages of normal by inter- 
polation on a correlation graph prepared from dilu- 
tions of a mixture of several normal plasma samples. 
The advantages and accuracy of this method have 
been studied.!* The usual prothrombin tests, in 
which a dried thromboplastin reagent and undiluted 
plasma are used, are less reliable,’*: 15 and were not 
considered safe enough for our purpose. 
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PROCEDURE 

A reduction of the thromboembolic morbidity is 
generally obtained when the _ proconvertin-pro- 
thrombin level is kept below 30 per cent of the nor- 
mal value.' Below 5 per cent, there is an increased 
risk of major hemorrhage, above 10 per cent the 
risk is small.!® It was planned to induce an initial 
fall in proconvertin-prothrombin to a level of 10 
to 20 per cent. A level between 20 and 30 per 
cent on the day of operation was considered desir- 
able. Generally the treatment was begun four to six 
days before operation to allow time for the deter- 
mination of the approximate maintenance dose of 
Dicumarol. After operation the level was maintained 
between 10 and 30 per cent until the patient was 
effectively ambulatory (two to four weeks). Dicu- 
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marol tablets of 20 mg. were used to allow changes 
in dose of 10 mg. (= one half tablet). Accidental low 
levels could be corrected to therapeutic and s:fe 
levels by oral administration of 50 mg. of menadio 
sodium bisulfite.” In case of severe hemorrhage ; 
safe level could be reached quickly by transfusions 
of fresh blood and by intravenous administration « 
250 to 500 mg. of vitamin K, in a water emulsion."* 
In the dosage of Dicumarol'® attention was giv 
the delayed response (one to two days), the pio- 
tracted cumulative effect (about two days for sm 
doses, five to seven days for large doses), and t 
large individual variations in tolerance. As it is 
difficult to foretell the response of any patient : 
Dicumarol, 300 to 400 mg. Dicumarol were giv: 
during the first two days, and the subsequent dosave 
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Fic. 1. The dosage of Dicumarol and the proconvertin-prothrombin level in blood before, during, 
and after surgical interventions in 11 cases (see case reports). The daily doses of Dicumarol (in milli- 
grams) are shown in the upper parts, the proconvertin-prothrombin-levels (in per cent of the normal 
level) in lower parts of the chart. The horizontal lines at 10 and 30 per cent indicate the therapeutic 
range for an effective antithrombotic prophylaxis without risk of hemorrhage. The time of opera- 
tion is indicated with arrows. The proconvertin-prothrombin level was determined immediately 
before, during, and one to three hours after the operation, in cases 6, 10, and 11 only, before and after 


the operation. 
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ws. determined by the response to the first doses, 
an: to the expected postoperative decrease in the 
pr convertin-prothrombin level. (See below.) 

[he transient rise in the level during the operation 
(fiz. 1), was caused by the proconvertin and pro- 
th ombin of the transfused blood. This had no ap- 
pent effect on the level of the next day and was 
leit out of consideration in the planning of the dos- 
ag. 


OBSERVATIONS 


Tie Postoperative Decrease in Proconvertin- 
Prothrombin Level 


The proconvertin-prothrombin levels of the 
1! patients treated with Dicumarol in the 
days before, during, and after the surgical 
intervention (indicated by arrows) are shown 
in figure 1. During our investigation it be- 
came obvious that the proconvertin-pro- 
thrombin level decreased markedly in the 
early postoperative period. This was especially 
pronounced in cases 5 and 7, in which Dicu- 
marol doses of the same magnitude were 
followed by increasing levels before, and de- 
creasing levels after the operation. The de- 
crease did not occur in cases 10 and 11. In 
most cases the Dicumarol doses were reduced 
or withheld in the postoperative period 
(cases 2, 3, 4, 6, 8, 9) and in two cases mena- 
dione (50 mg doses) was administered orally 
with immediate but variable effects (cases 9 
and 6). 

The proconvertin-prothrombin level was 
followed in a number of patients undergoing 
similar surgical interventions without Dicu- 
marol treatment. A definite postoperative 
decrease was observed in three patients (fig. 
2, cases 1, 3, 4), a small decrease in two pa- 
tients (fig. 2, cases 2 and 5), while no signifi- 
cant change was observed in case 6. These 
results are in accordance with those of Warren 
and Belko.?° 

The postoperative decrease may be caused 
by an inereased consumption and/or a de- 
creased production of these factors and may 

associated with a lowered tolerance to 
D:-umarol. 

Che individual variations of the postopera- 
tive decrease make the dosage difficult during 
ail after the operation. The establishment of 
a level between 20 and 30 per cent during the 


PROTHROMBIN + 
PROCONVERTIN. 
% NORMAL 

f 


tf Opt t2 435 +4 45 


Fic. 2. The proconvertin-prothrombin blood level 
was determined before, during, and after exploratory 
thoracotomy (cases 1, 2,3 and 4) and pneumonectomy 
(cases 5 and 6) for cancer of the lung. No Dicumarol 
treatment. Abscissa: Days before and after operation. 
Ordinate: Upper part, case 1; middle part, cases 2, 
3 and 4; lower part, cases 5 and 6. 


operation and a reduction of the Dicumarol 
doses on the day before and on the day of 
operation are now considered to be important 
precautions against dangerously low post- 
operative levels. 


Clinical Results 


Dicumarol treatment was administered to 
11 patients who were predisposed to post- 
operative thromboembolism. The predisposi- 
tion was caused by different factors known 
to produce a high incidence of thromboem- 
bolism:' nine of our patients had had previous 
thromboembolic episodes and five had de- 
generative heart disease (two with previous 
coronary occlusion). Three of our patients had 
marked generalized arteriosclerosis, five had 
cancer of the lung and seven had chronic 
infections. One was obese, four were 60 years 
of age or older and six were in very bad physi- 
cal condition. In nine patients extensive 
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surgical operations made the postoperative 
mobilization less effective. In six patients 
surgery of the lung exposed the patient to an 
increased release of thromboplastin into the 
blood. 

The following surgical interventions were 
performed during Dicumarol therapy: Pneu- 
monectomy in four patients; exploratory 
thoracotomy in one patient; thoracoplasty in 
two patients; extrapleural pneumonolysis in 
one patient; decortication of the lung in one 
patient; uterine curettage (therapeutic abor- 
tion) in one patient; exploratory laparotomy 
(large incision for gastrectomy) in one pa- 
tient. 

The dosage of Dicumarol and the pro- 
convertin-prothrombin level in the days 
before, during and after operation are shown 
in figure 1. During the operation it was about 
30 per cent in six patients (cases 2, 4, 5, 6, 7, 
10), between 20 and 30 per cent in two pa- 
tients (cases 3, 8) and between 10 and 20 
per cent in three patients (cases 1, 9, 11). 
The amount of hemorrhage during the opera- 
tion was evaluated by two experienced sur- 
geons. In thoracic surgery large vessels and 
large muscles are transsected and especially in 
thoracoplasty, extrapleural pneumonolysis, 
and decortication of the lung hemostasis can- 
not be complete. Any abnormal bleeding 
should be easily discovered in thoracic sur- 
gery and in uterine curettage. The postopera- 
tive hemorrhage in thoracic surgery was 


TaBLE 1.—Normal Amount of Transfused Blood 
and of Postoperative Hemorrhage in Thoracic Surgical 
Interventions 


ae . ni 
= . orrhage (ml. 
No. of fused emorrhage (mi.) 
on oO 
| average | aver- 5 cases 5 cases 
age | below above 


Operation 


Pneumonectomy...| 50 2500 1520 750 | 2750 
Exploratory Thora- 

cotomy.. .| 50 1000 570 | 100 | 2770 
Extrapleural Pneu- 

monolysis . 60 1000 | 700 | 300 | 800 
Thoracoplasty 5 1000 =» 560 100 | 1355 





Transfused blood: The amount transfused during 
the operation and the first 24 hours. The postopera- 
tive hemorrhage was determined from the amount 
of blood collected by drainage and aspiration. 


evaluated from the volume of the fluid col- 
lected by drainage and aspiration from the 
thoracic and extrapleural cavities. The norm::| 
postoperative hemorrhage and the norm:l 
amount of blood transfused in a series cf 
similar operations are shown in table 1. 


Case Reports 


The amount of blood transfused durin:z 
operation and the hemorrhage during an] 
after operation were normal or below norm:| 
average, when not expressly otherwise statec. 
The postoperative courses were uneventful 
except in cases 4 and 8. No deaths occurrec. 


Case 1. This male patient, 55 years of age, had can- 
cer of the lung, hypertension, arteriosclerosis, cor- 
onary sclerosis and a history of a previous attack of 
coronary occlusion. During pneumonectomy 1500 
ml. blood were transfused and the blood loss was 700 
ml. (estimated by weighing). The postoperative 
hemorrhage was 1210 ml. The patient was treated 
with Dicumarol for nine days before and 24 days 
after operation. 


Case 2. This patient, a man 62 years of age, had 
sancer of the lung, arteriosclerosis, myocardial 
degeneration and a previous attack of coronary oc- 
clusion. During pneumonectomy 1500 ml. blood 
were transfused. The postoperative hemorrhage was 
680 ml. The patient was treated with Dicumarol for 
four days before and 34 days after operation. 


Case 3. This man, 57 years of age, with cancer of 
the lung and previous attacks of thrombophlebitis, 
also suffered from extensive varicose veins of both 
legs. Dicumarol treatment was initiated, and high 
ligation of the saphenous veins was performed. 
Pneumonectomy was performed seven days later 
during Dicumarol therapy. During operation pro- 
fuse bleeding (approximately 800 to 1000 ml.) oc- 
curred through a tear in the pulmonary artery. The 
total blood loss during the operation was 1500 ml. 
(estimated by weighing); 2000 ml. blood were trans- 
fused during operation and 1000 ml. blood after the 
operation (normal 2500 ml., table 1). Apart from 
this, no abnormal bleeding was observed. The post- 
operative hemorrhage was 1570 ml. The patient was 
treated with Dicumarol for eight days before and 11 
days after operation. 


Case 4. This patient, a woman 59 years of age, 
had cancer of the lung, syphilis, angina pectoris and 
degenerative heart disease. During pneumonectom 
1500 ml. blood were transfused; five hours afte 
operation the patient went into shock and 2000 mi. 
blood were transfused (normal 2500 ml., table 1). 
At this time the proconvertin-prothrombin level ha: 
increased above 37 per cent and the hemorrhage wa 
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1ot abnormal. The total amount of hemorrhage 
+arough the pleural drain was normal (1300 ml.). 
‘he patient was treated with dicumarol for three 
ays before and 11 days after operation. 


Case 5. This man 67 years of age, suffered from 
‘mpyema,; hypertension, arteriosclerosis, and peri- 
‘arditis. A large thrombophlebitis of the left leg was 
treated with Dicumarol. The symptoms disappeared, 

nd 18 days after initiation of treatment decortica- 
‘ion of the lung was performed. During the operation 
000 ml. blood were transfused. The postoperative 
emorrhage was 490 ml. Later a purulent secretion 
vas discharged through the drain. The hemor- 
hage was not unusual as compared with 7 similar 
operations. The hemorrhage in these patients was 
difficult to evaluate because of the empyema. The 
patient was treated with Dicumarol for 17 days be- 
fore and 19 days after operation. 


Case 6. This female patient, 38 years of age, had 
tuberculosis of the lungs. A left extrapleural pneu- 
monolysis was performed without Dicumarol treat- 
ment and a thrombosis of the left axillary and 
brachial vein occurred seven days after the operation. 
Dicumarol was immediately administered with good 
effect and maintained during thoracoplasty on the 
right side 12 days later. During this second opera- 
tion 1000 ml. blood were transfused. The postopera- 
tive hemorrhage was 200 ml. The patient was treated 
with Dicumarol for 12 days before and 14 days after 
the second operation. 


Case 7. This man, 61 years of age, had pulmonary 
tuberculosis. A pleuropneumonectomy was _per- 
formed for a destroyed left lung. At the operation a 
total thrombosis of the left pulmonary artery was 
found, and Dicumarol was immediately admin- 
istered. Thoracoplasty was performed during this 
therapy 11 days later. During the second operation 
500 ml. blood were transfused. The amount of fluid 
from the pleural drain after thoracoplasty (1800 ml.) 
was above normal but the amount of hemorrhage due 
to the last operation was difficult to evaluate be- 
cause of the preceding pleuropneumonectomy and a 
complicating empyema. The patient was treated 
with Dicumarol for 10 days before and 16 days after 
operation. 


Case 8. This patient, a man 58 years of age, suf- 
fered from tuberculosis and thrombophlebitis of the 
left arm. During extrapleural pneumonolysis 1500 
nil. blood were transfused (normal 1000 ml.), but 
tie bleeding did not appear to be more than nor- 
nial. His postoperative condition was very bad, there 
b-ing intense cyanosis and dyspnea and latent shock. 
\ markedly decreased tolerance to Dicumarol en- 
t:iled a low proconvertin-prothrombin level post- 
operatively (5 per cent) and the postoperative 
hemorrhage was 1400 ml. (normal 700). On the 
seventh postoperative day 1000 ml. blood were 
tiansfused. His condition promptly improved and 


the course of recovery was uneventful. The patient 
was treated with Dicumarol for three days before 
and nine days after operation. 

Case 9. This female patient, 58 years of age, had 
sarcoidosis of the lungs, degenerative heart disease, 
previous postoperative thrombophlebitis, and 
marked obesity. Exploratory laparotomy for a sus- 
pected carcinoma of the stomach was performed, 
but normal conditions were found. The blood loss 
was completely normal. The patient was treated 
with Dicumarol for 5 days before and 12 days after 
operation. 


Case 10. This man, aged 65, suffered from cancer 
of the lung, arteriosclerosis, dilated aorta and myo- 
cardial degeneration. During exploratory thora- 
cotomy 1000 ml. blood were transfused. The post- 
operative hemorrhage was 280 ml. The patient was 
treated with Dicumarol for six days before and 19 
days after operation. 

Case 11. This patient was a woman, aged 37, with 
pulmonary tuberculosis. She was also three months 
pregnant and gave a history of several previous pro- 
longed episodes of thrombophlebitis. Uterine curret- 
tage (therapeutic abortion) was performed. The 
blood loss was normal during and after the opera- 
tion and no transfusions were given. The patient 
was treated with Dicumarol for eight days before and 
14 days after operation. 


Summary. Surgical operations were per- 
formed on these patients at proconvertin- 
prothrombin levels varying from 12 to 36 per 
cent. During operation, blood loss was not 
excessive in any case, though-hemorrhage was 
above normal in the patient whose pulmonary 
artery was accidentally torn. After operation 
hemorrhage was very small in two cases, 
normal in most cases and slightly above nor- 
mal average in two cases. In one of these two 
patients the hemorrhage was difficult to 
evaluate because of a preceding pleuropneu- 
monectomy and a complicating empyema; in 
the other the proconvertin-prothrombin level 
was rather low postoperatively. In no case 
did excessive hemorrhage occur. 


DIscussION 


The prophylactic effect of Dicumarol and 
similar agents against thrombosis and em- 
bolism has been especially striking in cardio- 
vascular diseases with a high incidence of 
thromboembolic complications.': '* ?! In Di- 
cumarol therapy following surgery the evi- 
dence for a beneficial effect is less convincing. 
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In some series the incidence of thrombo- 
embolic episodes has been significantly re- 
duced*:* but in other series with carefully 
composed control groups the reduction is 
relatively small.‘ > * *> The reason may be 
(1) that the treatment has been partly in- 
effective because of lack of reliable methods 
of control or (2) that the treatment has be- 
come effective too late after the operation. 

In surgery a vast number of vessels are 
injured and large amounts of tissue thrombo- 
plastin enter the blood stream. At the same 
time local and general circulatory disturbances 
are inevitable. The peak of incidence of fatal 
pulmonary embolisms was found by Evoi® to 
occur on the seventh day after operation; 25 
per cent of the total number of deaths had 
occurred by the fourth day, and 60 per cent 
by the seventh day after operation. Conse- 
quently postoperative thromboses are prob- 
ably initiated before and during the surgical 
intervention. Allen’ found that early thrombo- 
ses should be treated by anticoagulant therapy 
within 24 hours to avoid embolism. Generally, 
postoperative anticoagulant treatment has 
been instituted on the first, second, or third 
day after operation; and relatively small 
initial doses have been used. Consequently the 
prothrombin-proconvertin concentration may 
not reach an effective level until four to seven 
days after operation. Administration of large 
doses of Dicumarol (or related compounds) 
after operations in order to obtain an early 
effective anticoagulant effect will produce 
unpredictable and often dangerous responses 
because of the postoperative decreased toler- 
ance to Dicumarol. 

It may be concluded, therefore, that an 
effective and controlled prophylaxis against 
thromboembolism in surgery can be obtained 
with Dicumarol only when the treatment is 
begun prior to and maintained during and 
after the operation. Obviously, uncontrollable 
hemorrhage is the main risk of this procedure. 
The spontaneously occurring hemorrhage 
during Dicumaro] therapy has generally been 
slight, but not infrequently serious, and in a 
number of cases fatal bleeding has developed.** 
It is probable, however, that most instances of 


major hemorrhage have been caused by ex- 
cessive doses of Dicumarol administered with 
inadequate methods of control.' This view is 
strongly supported by the very few instances 
of slight hemorrhage in long-term treatment 
which is carefully controlled by reliable 
methods.!®: 

The incidence of hemorrhage in patients 
treated with Dicumarol after surgery* * ° and 
after delivery’ was not larger than in other 
groups of patients, and excess bleeding from 
the wounds was not noted. Uterine curet- 
tage, caesarian section, manual release of 
placenta,*® vein transplantation (two cases), 
and transfixation of arteriovenous fistulas 
(two cases)’ have been performed without 
abnormal bleeding in patients previously 
dicumarolized. However, in the patients just 
referred to the prothrombin times during 
operation were not stated. In two known 
instances an emergency appendectomy has 
been performed without complications during 
Dicumarol therapy on patients with pro- 
longed prothrombin times.*: '° In experimental 
surgery on dogs,'' complete hemostasis in 
open wounds of the spleen could be obtained 
at prothrombin levels above and somewhat 
below 10 per cent of the normal, while the 
hemorrhage was uncontrollable at lower 
levels. Consequently, uninterrupted Dicu- 
marol treatment during surgery necessitates 
the use of a standardized, accurate, and 
sensitive method for the control of the 
therapy, meticulous care in the dosage of 
Dicumarol, and a close clinical control of the 
patients. The moderate coagulation defects 
which occur under these conditions can be 
corrected in a very short time by blood trans- 
fusions and intravenous administration of 
vitamin K,."*: '° 

All of our group of patients showed a strong 
predisposition to thromboembolic incidents. 
Six patients had cancer of the lung. In a large 
series of patients of this category 30 per cent 
died in the postoperative period, 18 per cent 
of these deaths were caused by pulmonary 
embolism, and 12 per cent by coronary oc- 
clusions. We consider a thromboembolic 
risk of this magnitude to be considerably 
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greater than the risk of hemorrhage in prop- 
erly administrated Dicumarol therapy main- 
tained during surgery. 


SUMMARY 

1. Anticoagulant therapy with Dicumarol 
was instituted before and maintained at an 
effective level during and after major surgical 
interventions in 11 patients with a marked 
predisposition to thromboembolism. No ex- 
cessive hemorrhage and no unusual complica- 
tions were encountered. 

2. A marked transient decrease in the level 
of proconvertin-prothrombin in blood — oc- 
curred generally after large operations. 

3. A standardized and sensitive method 
for the control of the therapy, and experience 
and care in regulating the dosage of Dicumarol 
are indispensable for a safe performance of 
the procedure. 

4. In this way an effective prophylaxis 
against postoperative thromboembolic com- 
plications can be provided. 


SuMARIO EspaNou 

1. Terapia anticoagulante con Dicumarol 
se instituy6 antes y se mantuvo a un nivel 
efectivo durante y después de intervenciones 
quirtirgicas mayores en 11 pacientes con mar- 
cada predisposicién al tromboembolismo. No 
se encontraron hemorragias excesivas 0 com- 
plicaciones fuera de lo usual. 

2. Un marcado transitorio decremento en 
el nivel de proconverti-protrombina en la 
sangre ocurriéd generalmente luego de opera- 
ciones mayores. 

3. Un método regularizado y sensitivo para 
el control de la terapia y experiencia y cuidado 
en la regulacién de la dosificacién del Dicou- 
marol son indispensables para poder ejecutar 
este procedimiento inocuamente. 

4. De esta manera se puede proveer una 
profilaxis efectiva para las complicaciones 
tromboembdlicas post-operatorias. 
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Atrial Rupture of the Heart 


Report of Case following Atrial Infarction and Summary 
of 79 Cases Collected from the Literature 


By Rospert M. Konn, M.D., Raymonp Harris, M.D., anp L. Wuirtincron Goruam, M.D. 


This paper reports a case of atrial rupture of the heart and reviews 79 other cases collected from 
the literature proven by autopsy. Incidence, etiology, pathologic physiology, diagnosis and poss- 
ible treatment are discussed. Infarction of the atrial wall due to an obliterative endarteritis or 
thrombotic occlusion is the most common cause of spontaneous rupture of the atrium. With a 
high index of suspicion of atrial rupture in a patient with atrial infarction or cardiac tamponade, 
earlier diagnosis and surgical treatment may become possible. 


TRIAL rupture of the heart is a 
dramatic event which leads inevitably 
to death. This paper reports the only 

case of atrial rupture among 5,900 autopsies 
at the Albany Hospital and summarizes the 
pertinent literature on atrial rupture as to 
etiology, diagnosis, pathologic physiology, sex, 
age, and treatment. A total of 79 cases of 
atrial rupture has been collected from the 
literature, classified and studied. The present 
report brings the total number of recorded in- 
stances of rupture of the atrium up to 80. 

The term “atrial rupture” denotes a com- 
plete, acquired defect of the wall of either 
atrium through which the blood may leak into 
the pericardial sac and produce a fatal peri- 
cardial tamponade. This condition, never yet 
known to be diagnosed ante mortem, and sus- 
pected only once in 80 cases,?° is frequently 
confused with ventricular rupture. 

Ventricular rupture occurs in 8 to 10 per 
cent of patients who develop myocardial in- 
faretion* with a high incidence among insane*® 
and hypertensive patients.” Atrial rupture, by 
contrast, is a much rarer condition. In the 710 
combined cases of spontaneous rupture of the 
heart reported by Krumbhaar and Crowell” 
and by Davenport,'* atrial rupture occurred in 
ol patients. The right atrium was involved in 
38 patients and the left in 13. Bright and 
eck," in a review of 152 cases of traumatic 
cart rupture, found the right atrium damaged 
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in 36 patients and the left in 30. One had a 
perforation of the interatrial septum. Since 
Bright and Beck’s review in 1935, only sporadic 
cases of atrial rupture have been reported. 


CasE REPORT 


J. H., AH 74724, a 64 year old white woman, 
was admitted to the Medical Service of the Albany 
Hospital on Sept. 9, 1940. She complained of weak- 
ness, vomiting, and lancinating precordial pain of 
one hour’s duration. For the two preceding years, 
the patient had suffered from angina pectoris and 
dyspnea during exertion. One year prior to admis- 
sion, she had chest pains attributed to pleurisy. 
Previous operations included oophorectomy, renal 
lithotomy, appendectomy, cholecystectomy, and 
herniorrhaphy. 

On physical examination, the patient was con- 
scious but appeared rather ill, and was evidently 
suffering severe precordial pain. She vomited occa- 
sionally. The blood pressure was 80/60; the pulse 
rate was 80; the heart sounds were distant and weak 
and the heart’s action slightly irregular. No murmur 
or friction rub was audible. 

Urinalysis showed 2 plus albumin and some leuko- 
cytes. The erythrocyte count was 4,800,000; the 
leukocyte count 13,800 per cubic millimeter, with 
80 per cent polymorphonuclear cells and 20 per 
cent lymphocytes. The Wassermann test was nega- 
tive. The blood nonprotein nitrogen was 45.4 mg. 
per 100 ce. 

The patient’s temperature, elevated to 101 F. on 
the second hospital day, returned to normal by the 
sixth hospital day. Her blood pressure rose to 120/80 
within the first 24 hours. On the fourth hospital 
day, her pulse rate suddenly increased to 240 per 
minute and an electrocardiogram revealed paroxys- 
mal auricular fibrillation (fig. 1). Sinus rhythm 
returned rather promptly after the administration 
of 0.3 Gm. of quinidine. Electrocardiograms before 
and after this episode showed regular sinus rhythm. 
The patient improved until the thirty-fifth hospital 
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2 hours later 


Fic. 1. Upper electrocardiogram taken on fourth hospital day shows normal sinus rhythm. The 
lower tracing taken two hours later shows the development of rapid paroxysmal atrial fibrillation. 


day when she complained again of precordial pain. 
The temperature rose to 101 F. The blood pressure 
dropped to 90/70; the heart rhythm alternated 
between paroxysmal auricular fibrillation and regular 
sinus rhythm despite the administration of digitalis 
and quinidine. The severe chest pain persisted for 
several days. Shortly after awakening on the forty- 
first hospital day, the patient asked to be raised in 
bed. Before this could be done, she suddenly died. 

The clinical diagnoses recorded ante mortem 
were recent and remote infarction of the left ven- 
tricle. 

Postmortem Examination. An autopsy revealed 
an almost imperceptible perforation on the anterior 
surface of the right atrium near the coronary sinus 
which had resulted in a hemopericardium, consisting 
of 500 cc. of clotted blood and 200 ce. of serous fluid. 
The heart weighed 240 Gm. Calcified pulmonary 
valves and fusion of two aortic cusps with calcifica- 
tions were noted. The walls of the coronary arteries 
were thickened but no occlusion was found. 

Incidental findings included atherosclerosis of 
the aorta, generalized arteriosclerosis, acute conges- 
tion of the spleen and kidneys, and a large cyst in 
the right lobe of the liver. 

Microscopically, the heart revealed evidence of 
old pericarditis with necrosis of some myocardial 
fibers in the region of the atrial rupture. The main 
coronary vessels with intact intima were patent. 
Some endarteritis was present. The small coronary 
branches showed lymphocytic cuffing, splitting of 
the muscle layer, desquamation of endothelial cells, 
and partial occlusion of the lumina by granulation 
tissue. 

Pathologic diagnoses: (1) infarction of the right 
atrium, anterior wall, with softening, rupture and 
hemopericardium; (2) pericarditis, old, without 
sear tissue formation; (3) endarteritis of coronary 
vessels with narrowing of smaller branches; (4) 
congestion of spleen, kidneys and liver; (5) athero- 
sclerosis of aorta; (6) valvulitis, aortic, athero- 
sclerotic, old, with calcification; (7) cysts of right 
lobe of liver, and (8) generalized arteriosclerosis. 


DiIscussION 
Review of Literature 


Few of the reported cases contain ade- 
quate microscopic descriptions of the patho- 
logic findings, and complete clinical data are 
often lacking. Electrocardiographic tracings are 
rarely published since many of the cases were 
recorded before the introduction of the elec- 
trocardiograph some two decades ago. 

Rutherfoord recorded the first case of atrial 
rupture in 1828.” His patient, a 24 year old 
female, subject to ‘deep mental inquietude,” 
had occasionally suffered from palpitation of 
the heart for about four years prior to her 
death. 

Complaining of pains in the chest, she was 
bled by leeches and blood letting. After 22 
ounces of blood were removed, ‘She did not 
show the slightest disposition to faint after 
the bleeding, but on lying down she suddenly 
exclaimed ‘Oh dear, my heart! it will certainly 
burst: my feet feel so strange, they are quite 
dead: pray, put your hand on my heart, sir, it 
will come out.’ I went immediately round to 
her bedside when she expired in my arms in a 
state similar to fainting.’”’ Autopsy demon- 
strated a rupture of the right atrium near the 
superior vena cava. 

Subsequently, sporadic reports of atrial rup- 
ture have appeared in the world literature. 
Table 1* classifies these according to etiology 


* At the request of the Editor, table 1 is being 
omitted. In this table all reported cases of atria 
rupture are summarized and classified as to etiology 
Table 1 will be furnished on request. 
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“tiology of Atrial Rupture 


Atrial rupture is almost always associated 
vith or preceded by one of the following condi- 
ions: trauma, atrial infarction, fatty degenera- 
ion of the muscle, valvular heart disease, 
umor of the heart or aneurysm of the atrium 
table 1*). Several cases, whose etiology cannot 
be ascertained because of inadequate descrip- 
ion, are listed under the heading of ‘‘miscel- 
aneous.”’ Trauma is the prime cause of atrial 
rupture. Atrial infarction is next. 

A. Atrial infarction (10 cases. table 1, 
cases 1 to 10 inclusive*). It has been ob- 
served" that atrial infarction per se does not 
necessarily lead to atrial rupture. In fact, most 
patients do not develop atrial rupture after 
atrial infarction. However, in the collected 
series of 10 cases, which does include our own, 
atrial infarction actually preceded atrial rup- 
ture in every instance (table 1, cases 1 to 10).* 
In two of these patients, there was an asso- 
ciated infarction of the left ventricle. In the 
other eight cases, atrial infarction occurred 
without ventricular infarction. 

In the 10 cases under discussion, the right 
atrium was involved more frequently than the 
left. Rupture of the right atrium occurred in 
seven; rupture of the left atrium, in three. The 
rupture was usually a single one, multiple 
ruptures being found in the same atrium in 
only one instance. 

Atrial infarction may occur without throm- 
hosis of a major artery. Hyaline changes and 
narrowing of the smaller coronary vessels 
without thrombosis produced the infarction 
in our case. In Cushing’s series of atrial in- 
farctions without rupture, only 1 of 31 cases 
demonstrated a gross occlusion of a coronary 
artery.” The gross recognition of atrial in- 
‘arction may be difficult. In questionable 
vases, many tissue blocks must be taken for 
microscopic examination. Atrial thrombi, when 
present, often serve to call attention to the 
possibility of underlying atrial infarction.”® 

Before the work of Cushing and his asso- 
iates'? in 1942, the true incidence of atrial 

ifaretion was not realized. In 182 patients 
‘ving of myocardial infarction of the ventricle, 


* See foot note page 222. 
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these authors carefully searched for evidence 
of infarction in the auricles and found it present 
in 31 or 17 per cent. Séderstrém,’® in 1948, in- 
dependently confirmed and extended the pre- 
ceding studies of Cushing in a most compre- 
hensive and classic monograph. The material 
studied comprised 192 autopsy cases with 
mural thrombi in the cardiac atria. Atrial in- 
farcts were practically impossible to recognize 
with the naked eye. Realization of the value 
of mural atrial thrombosis as an indicator led 
to the discovery of an increased number of un- 
derlying atrial infarctions, but only a fraction 
of mural thromboses yielded infarcts. Forty- 
seven examples of true infarcts were found with 
minor atrial lesions in 33 other cases. Clinical 
signs referable to atrial infarcts proved to be 
few and of little practical import. Electro- 
cardiographic changes were not considered 
reliable indexes of infarction. There were no 
instances of atrial rupture, secondary to in- 
farction, in either Cushing’s or Séderstrém’s 
series. 

B. “Fatty degeneration of the heart’ (7 cases. 
table 1, cases 11 to 17 inclusive*). Fatty de- 
generation and brown atrophy of the heart 
muscle are descriptive terms applied to cases 
of atrial rupture reported many years ago 
which, today, would be classified as infare- 
tion. Quain, for example, as early as 1850 
pointed out that many instances of fatty 
degeneration and brown atrophy also mani- 
fested disease of the nutrient arteries.® 

For most of their cases, the older authors 
gave as the cause of rupture either fatty de- 
generation of the heart or myocarditis. They 
contented themselves with the examination of 
the heart muscle only. In the second half of 
the nineteenth century, attention was focussed 
on the atheromatous changes in the coronary 
arteries. From that time on, an increasing 
number of observers indicated that the soften- 
ing of the heart muscle was in the large ma- 
jority of cases due to disease of the nutrient 
arteries of the heart. 

Askey and Edwardes state that it has not 
been established whether fatty changes are 
greater than normal in the heart which has 
been ruptured.’ Before ischemic necrosis re- 
sulting from coronary occlusion was recognized, 
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the myomalacia was usually ascribed to fatty 
degeneration. When the true nature of the 
necrosis was realized, fatty changes were 
generally rejected by pathologists as having 
little if any etiologic significance. This same 
attitude applied not only to fatty degeneration 
but to fatty infiltration as well. It is now a 
fairly well accepted fact that fatty degenera- 
tion occurs no more frequently in the hearts 
of myocardial infarction than in the hearts of 
apparently normal persons. Beresford and 
Ear] suggest that increased fatty infiltration 
may be a factor in inducing rupture. It is 
argued that ischemia produces necrosis of fat 
with extreme softening, almost to the point 
of liquefaction. The softened intramural fat, 
it is thus believed, facilitates the extension of 
a tear through the cardiac wall and hemor- 
rhage, once initiated, forces its way into the 
epicardium. 

It is rather significant that no case of atrial 
rupture has been ascribed to fatty degenera- 
tion since 1905, which fact offers convincing 
proof of a decided change in our concept as to 
the mechanism of cardiac rupture. 

C. Trauma (19 cases. table 1, cases 18 to 36 in- 
clusive*). Various types of trauma may lead 
to rupture of any of the heart chambers. In 
this review, the nonpenetrating type of trauma 
leading to atrial rupture is the sole variety of 
injury considered. Only a single chamber is, as 
a rule, involved. Most cases of atrial rupture 
have been produced by direct blows to the 
chest, but several instances have been reported 
which were associated with trauma to the 
head, leg or abdomen only. 

Three theories have been advanced to ex- 
plain the production mechanisms of atrial 
rupture by nonpenetrating trauma." In the 
first mechanism, direct compression of the 
heart between the sternum and the dorsal 
vertebrae is believed to be capable of producing 
atrial rupture. This is the most plausible ex- 
planation in patients who die from atrial rup- 
ture immediately after an accident. 

In the second mechanism, contusion of the 
heart with subsequent necrosis of the injured 
myocardium is thought to lead to rupture of 
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the atrium. An example of this type is that oi 
a 9 year old boy (case 23) who died suddenly 
seven days after being assaulted by a group ot 
boys. Autopsy demonstrated a slit in the left 
atrium and a clot in the pericardial sac of sev. 
eral days duration. Similarly, a five year old 
girl (case 25) fell two feet from a porch without 
evidence of injury being found. Seven days 
later, she died in her sleep. Autopsy showed 
rupture of the left atrium. 

In the third and less clearly established 
mechanism, trauma to the head, leg, or abdo- 
men appears to have led in some instances to 
atrial rupture, by increasing the intracardiac 
pressure. Cases 19 and 34 are good examples of 
this. Experimental support for this concept 
is furnished by the work of Bright and Beck." 
They tried to produce cardiac rupture in dogs 
by indirect trauma applied to the legs and 
abdomens of the animals, and found that the 
right atrial pressure rose in their animals. 
They were also able to produce cardiac dilata- 
tion and heart failure together with small 
epicardial and myocardial hemorrhages, but 
no actual rupture of the heart occurred in 
their dogs. 

The condition of the myocardium at the time 
of injury definitely influences the production 
of atrial rupture by nonpenetrating injury. 
Atrial rupture is more likely to occur when 
trauma is inflicted upon a previously damaged 
myocardium. 

D. Valvular heart disease (5 cases, presum- 
ably all chronic rheumatic heart disease. 
table 1, cases 37 to 41 inclusive*). Five cases 
of atrial rupture associated with valvular heart 
disease have been reported. Four had involve- 
ment of both mitral and aortic valves; the 
fifth case (case 41) showed only mitral steno- 
sis. The right atrium was involved in four 
instances; the left, in one. Two of these cases 
(cases 39 and 40) also had subacute bacterial 
endocarditis which may have caused addi- 
tional damage to the myocardium. 

In this group, it seems reasonable to believe 
that elevated atrial pressures produced by the 
valvular lesions contributed to the rupture and 
that the myocardium, already weakened by 
disease, gave way to the strain of the elevated 
atrial pressure. In one patient (case 41), 
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ulmonary emboli also may well have contrib- 
ted to an elevated pressure in the right 
trium. 

E. Tumors (3 cases. table 1, cases 42 to 44 
iclusive*). Tumors were associated with 
upture of the left atrium in three instances. 
ne patient had a primary rhabdomyosarcoma 
f the heart; the second, a metastatic lesion 
o the heart from carcinoma of the duodenum; 
nd the third, infiltration of the myocardium 
by leukemic cells of the myeloid type. 

F. Aneurysm of Atrium (3 cases. table 1, 
cases 45 to 47 inclusive*). Three cases of 
atrial rupture associated with aneurysm of 
the atrial wall were reported between 1903 and 
1908. 

G. Miscellaneous (33 cases, table 1, cases 
48 to 80 inclusive*). This category includes 

33 atrial ruptures of uncertain etiology which 
cannot be classified because of incompletely 
recorded information. Three patients had 
coronary artery disease without infarction of 
the atrium. In the first patient (case 77), the 
unusual exertion of cranking a Diesel engine 
produced atrial rupture despite apparent good 
health. After working for an hour, he com- 
plained of something ‘going wrong’’ in his 
stomach and died suddenly. Autopsy revealed 
multiple ruptures of the right atrium without 
necrosis in the region of the ruptures. The 
right coronary artery contained multiple 
foci of medial necrosis with calcification, 
atheroma formation, intimal thickening, and 
splitting of the elastica. 

In the second patient (case 66), a 26 year 
old man with acute nephritis, atrial rupture 
was attributed to “degeneration of the heart”’ 
from Bright’s disease. Atheromatous changes 
of the atria and of the aorta were present. 

The third patient (case 75), a 55 year old 
woman, died suddenly in a mental institution. 
Autopsy revealed atherosclerosis of the coro- 
‘ary arteries and rupture of the right atrium. 

Unusual exertion is not a common anteced- 
‘nt of atrial rupture. In only four cases was 
inusual exertion mentioned, such as rowing a 
oat, cranking a Diesel engine, drawing a truck, 
nd carrying a weight of 20 pounds. One 
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patient was stricken while straining at stool 
and one, while attempting to vomit. 

Several patients with syphilis also developed 
atrial rupture but there is insufficient evidence 
to implicate syphilis as an etiologic factor. 


Diagnosis of Atrial Rupture 


There is no instance of atrial rupture diag- 
nosed ante mortem in the 80 cases comprising 
this study. Di Ilesi and associates?’ suspected 
it and came nearer to making an actual ante 
mortem diagnosis in 1949 than anyone. A 69 
year old white man, “‘suffered an acute myo- 
cardial infarction involving the posterior wall 
of the left ventricle, right auricle and inter- 
ventricular septum. The elevation of the P-Ta 
segment in leads II and III offered a clue to 
the presence of a recent infarction involving 
the posterior wall of one of the auricles.” 
The development of symptoms and signs 
varies with the length of the survival time of 
the patient. Symptoms, in general, closely 
resemble those of myocardial infarction of the 
ventricle. Severe excruciating chest pain, 
often radiating to the back, is the commonest 
complaint of patients who survive the initial 
episode. Weakness, dyspnea and, occasionally, 
syncope from a fall in blood pressure are prone 
to occur. 

Patients surviving the atrial rupture for a 
number of hours or days may develop such 
signs of cardiac tamponade as a small weak 
pulse, distant heart sounds, an increased area 
of cardiac dullness, and distended neck veins. 
Cardiac arrhythmias are common. Although 
there are no characteristic auscultatory find- 
ings, in patient 65 a splashing sound was audi- 
ble during systole. In patient 53, the examiner 
heard a rushing sound at the presumptive 
time of rupture and a previously audible 
bruit disappeared. Because of the paucity of 
characteristic diagnostic physical signs re- 
corded in such cases, it is of interest to quote 
briefly a portion of the author’s original de- 
scription of the findings on auscultation in 
one of these two instances where an unusual 
bruit was heard. 

Case 65, reported by H. B. Smith in 1881, 
deals with a 37 year old man first seen in April 
1881 with pain in the region of the heart. A 
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constant ache had been present for the pre- 
ceding six months. Examination was negative. 
Several months later, while stooping over 
after having built a fire, he fell unconscious 
to the floor. Examined 20 minutes later, he 
was found to be conscious, breathing hurriedly 
and deeply, with a terrified expression of coun- 
tenance, writhing and tossing in his bed, calling 
to be raised up one minute and turned over the 
next, asking to be rubbed on the extremities, 
back and chest, while great drops of sweat 
stood in his face. He asked frequently for 
water; the stomach seemed distended with gas. 
“T was able to make but a very slight examina- 
tion because of his writhing and tossing about. 
He was pulseless at the wrist and the extrem- 
ities were cold to the knees and elbows. On 
placing my ear to the precordia, I could faintly 
hear a muffled splashing sound of the heart, 
during the systole only. I could hear no second 
sound.” No pain was present, only a sense of 
smothering. Death occurred one and a quarter 
hours after the attack. Postmortem examina- 
tion showed pericardium filled to bursting with 
blood. There was a three fourths inch jagged 
rupture in the wall of the left atrium. 

In estimating the survival period after 
atrial rupture, one is handicapped by difficulty 
in differentiating the symptoms of the under- 
lying condition from those of actual rupture. 
Nevertheless, pathologic evidence such as 
pericardial reaction, and organization of the 
pericardial clot, indicate that some patients 
with atrial rupture have survived up to nine 
weeks. This condition, however, is always 
fatal, with 61 per cent of the patients dying 
instantaneously after the rupture. 

Barnes® states that atrial rupture usually 
leads to more rapid death than does ventricular 
rupture, since extravasation occurs more 
frequently in the former condition. Our data, 
however, indicate that death is less rapid 
after atrial rupture than after ventricular 
rupture, since 15 per cent of patients with 
atrial rupture have survived over 24 hours. 
In ventricular rupture, less than 2 per cent of 
patients live 24 hours.'* Cases of traumatic 
atrial rupture usually have the longest sur- 
vival period. The case reported by Rixford 


(case 36), is a striking example of this; the 
patient was kicked in the chest by a cow and 
survived nine weeks. During this period, thre: 
pericardial taps yielded two quarts of ok 
blood. 

The electrocardiogram may aid in the diag 
nosis of atrial rupture by indicating atria 
infarction prior to the rupture and pericarditis 
after the rupture. In a series of 31 patient: 
with atrial infarctions without rupture, Cush 
ing and co-workers" noted atrial extrasystoles 
atrial fibrillation, wandering pacemaker, and 
nodal rhythm in 23 who were subjected t 
electrocardiographic study. Occasionally, they 
found depression of the P-Q segment. Similai 
arrhythmias, except for atrial fibrillation, 
occurred in experimental infarction of the 
atrium in dogs. In Séderstrém’s series of 47 
cases of atrial infarction,’® atrial fibrillation 
developed in one-third of the patients with 
regular sinus rhythm prior to the infarction. 
Rapid auricular fibrillation also was recorded 
in the electrocardiogram of our patient (fig. 1). 

Although elevated or depressed PTa_ seg- 
ments, especially in leads II and III, are diag- 
nostic of atrial infarction, these changes are 
difficult to see unless complete heart block is 
present.': 75. 45.46 Depression of the P-Ta 
segment in leads II and III indicates infarction 
of the anterolateral portion of the right 
atrium. It occurs more frequently than P-Ta 
elevation, which indicates involvement of the 
posterior wall of the atria. Sdéderstrém”® 
suggests that an abnormally short P-R (in 
the absence of a Wolff-Parkinson-White syn- 
drome) with upright P waves may be a sign of 
infarction of the right atrium. 

The electrocardiographic pattern of peri- 
carditis may occur after atrial rupture because 
of blood in the pericardial sac. Randles, 
Gorham and Dresbach*® described S-T seg- 
ment elevation in all limb leads of dogs in 
which atrial rupture was produced experi- 
mentally. This pattern was undoubtedly the 
result of pericarditis. Similar S-T elevations 
occurred in the electrocardiogram of the 
patient with atrial rupture reported by Clowe, 
Kellert, and Gorham.'* 

A roentgenogram of the heart after atrial 
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ri ture may indicate pericardial effusion by 
a) enlarged heart shadow. Aspiration of blood 
frm the pericardial sac will also confirm 
t} > diagnosis of cardiac tamponade. 


] ithologic Physiology of Atrial Rupture 


Two theories have been advanced to explain 
te production of atrial rupture.t The first 
a sumes that an increased intra-atrial pressure 
ads to a bursting of the wall of the chamber. 
‘}ne second postulates a direct tearing of dis- 
e.sed atrial musculature by the force of its 
own contraction. Probably a combination of 
both factors is involved in atrial rupture. In 
patients with atrial fibrillation who develop 
airial rupture, the increased intracavity pres- 
sure is perhaps more important than the mus- 
cular contraction factor, although Prinzmetal 
and his co-workers® have demonstrated small 
muscular contractions in fibrillating atria. 

Variations in the anatomy and intraluminal 
pressure of the atria may influence the de- 
velopment of atrial rupture. Sdéderstrém*® 
points out that the endocardium of the trabecu- 
lated portion of the right atrium is extremely 
thin, consisting merely of endothelium in con- 
tact with perimysial connective tissue of the 
myocardium. In the smooth-walled parts of 
the atria, the myocardium normally varies 
from 1 to 3 mm. in thickness. Some portions 
of the right atrium actually lack myocardial 
tissue between endocardium and pericardium. 
The fact that the right atrium is generally 
thinner and less muscular than the left prob- 
ably accounts for the increased incidence of 
rupture in the right atrium.*® 

\lthough the atrial blood supply exhibits 

nsiderable anatomic variations, branches of 

right coronary artery arising near its 
gin customarily nourish the wall of the 
ht atrium. Branches of the left circumflex 
ery supply the left atrial wall.® In addition, 
iracoronary anastomoses are present be- 
een the atria and the vasae vasorum of the 
nae cavae and the pulmenary veins.’® It 

s also been suggested that the atria may 

‘ain nutrition directly from their lumina. 

Cushing and associates” ascribe the higher 
ii ‘idence of right atrial infarction to the lower 


oxygen content of the blood in the right atrium. 
A second but more important fact is that 
thrombosis of the right coronary artery usually 
occurs in the proximal 2 or 3 cm. which also 
occludes the branches supplying the right 
atrium. This is more likely the reason for the . 
higher incidence of right atrial rupture than a 
difference in the oxygen content of blood in 
the two atria. 

An increase in the intraluminal pressure 
also appears significant in any rupture of the 
heart. The lower incidence of atrial rupture, 
as compared with ventricular rupture, seems 
closely related to the much lower intraluminal 
pressure of the atria which, in the right atrium, 
varies from —2 to +2 mm. Hg and, in the 
left atrium, is only slightly higher.’: !° 6 
Considerably higher atrial pressures may be 
encountered in patients with pulmonary dis- 
ease or valvular heart disease, especially if 
they have congestive heart failure or atrial 
fibrillation.”: !° 

In the presence of lower atrial pressures, 
some ruptures may be accompanied by “slow 
leaks” which may, occasionally, even seal off 
with a clot. Examples of this are to be found 
especially among traumatic cases: Case 23, 
7 days; case 25, 7 days; case 34, 12 days and 
case 36, 9 weeks. In experimental atrial rupture 
produced in dogs, it has been clearly shown 
that clot formation and healing are so rapid 
that a saw-string suture is necessary to insure 
bleeding after 24 hours.*® On the other hand, 
all five instances of atrial rupture recorded in 
patients with valvular heart disease (and, 
presumably higher atrial pressures) ended in 
sudden death. 

Several attempts have been made to calculate 
mathematically the pressures influencing rup- 
ture.?6: 27. 6, % These studies suffer from over- 
simplification, since this proves to be a highly 
complex problem with many interdependent 
variables. 

Sex and Age Factors 

Atrial rupture, in contrast to ventricular 
rupture, occurs about twice as frequently 
among males as females in almost all groups 
listed in table 2; 68.6 per cent of patients with 
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TABLE 2.—Incidence of Atrial Rupture According to Sex 





| | “Fatty 
Infarct | De 
t 


ion’’* 


Totals 


* May be considered as infarct. 


TABLE 3.—I 


“Fatty 
Degenera- 
tion’’* 


Infarct 


Under 20.... 


OS ae ee eee ee 10 15 


* May be considered as infarct. 


atrial rupture were males and 31.4 per cent were 
females. On the other hand, Oblath and co- 
workers found 58.75 per cent of their 80 pa- 
tients with ventricular rupture were women 
and only 41.25 per cent were men.®** 

It is also of interest that the collected series 
of 17 atrial ruptures following atrial infarction 
includes five patients below the age of 50 
while no patient was below 50 years of age in 
the series of ventricular ruptures reported by 
Oblath and colleagues.*** The reasons for the 
sex and age differences between atrial and 
ventricular ruptures are not readily explained. 
The small numbers involved may not be 
statistically significant. 

Tables 2 and 3 are necessarily incomplete 
because of inadequate reporting of the earlier 
cases in the literature. 


Treatment 


No treatment of atrial rupture has been of 
avail. With the advent of modern cardiac sur- 
gery, repair of the atrial rupture becomes 
feasible if the diagnosis is made in time and 
the leak is a slow one." A high index of sus- 
picion of atrial rupture in a patient with atrial 


genera- Trauma 


neidence of Atrial Rupture According to Age 
Trauma 


1 


| | | 
| Valvular | | Total 


Tumor | Aneurysm | Others | 


12 | 48 
11 22 





| 
23 =| 70 


| 


Tt 10 cases recorded without notation as to age. 


Valvular Tumor Aneurysm Others Total 


Lr aawnnds = | 


18 607 


{ 20 cases with inadequate data reported. 


infarction or cardiac tamponade may con- 
ceivably some day lead to an earlier diagnosis 
and possible surgical treatment. Aspiration of 
blood from the pericardial sac to relieve cardiac 
tamponade is of little value unless surgical 
repair follows. 


SUMMARY 


1. An additional case of atrial rupture in a 
64 year old woman is reported. 

2. Seventy-nine cases of atrial rupture have 
been collected, classified and studied, making 
a total of 80, up to Jan. 1, 1953. 

3. Atrial infarction and trauma are the 
chief causes of atrial rupture, accounting for 
17 and 19 cases, respectively. 

4. Obliterative endarteritis of the atrial 
branches of the coronary arteries rather than 
thrombotic occlusion is often the inciting factor 
of atrial infarction and will be found more 
often if sought for at autopsy. 

5. In contrast to ventricular rupture, 
atrial rupture occurs more frequently in men 
than in women. Although sudden death is the 
rule, survival up to nine weeks has been ob- 
served. Contrary to a previously published 
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report, death from ventricular rupture occurs 
more quickly than from atrial rupture. Un- 
usual exertion does not commonly precede 
trial rupture. 

6. The diagnostic features and pathologic 
»hysiology of atrial rupture are discussed. 

7. No case of atrial rupture in which the 
correct diagnosis was made ante mortem has 
hus far been recorded. Electrocardiographic 
hanges occasionally occur which should 
rouse suspicion of this diagnosis. Only one 
nstance of such suspicion was found in the 
‘iterature. 

8. A high index of suspicion of atrial rupture 
in a patient with atrial infarction or cardiac 
tamponade may conceivably some day lead 
to an earlier diagnosis and possible surgical 
treatment. 


SuMARIO EspaNou 


1. Un caso adicional de rotura atrial en una 
mujer de 64 afios de edad se informa. 

2. Setenta y nueve casos de rotura atrial 
han sido coleccionados, clasificados y estu- 
diados, haciendo un total de 80, hasta enero 1°, 
1953. 

3. Infarto atrial y trauma son las causas 
de rotura atrial mds importantes, ocasionando 
de 17 a 19 casos respectivamente. 

4. Endarteritis obliterante de las ramas 
atriales de las arterias coronarias mas bien 
que oclusién trombética es frecuentemente el 
factor incitante de infarto atrial y se encon- 
trardé mds frecuentemente si se piensa en ello 
durante la autopsia. 

5. En contraste con rotura_ ventricular, 
rotura atrial ocurre mas frecuentemente en 
ia mujer que en el hombre. Aunque muerte 
repentina es la regla, supervivencia hasta 
nueve semanas ha sido observada. Contrario 
\ informes previamente publicados, la muerte 
‘ausada por rotura ventricular ocurre mas 
rontamente que la ocasionada por rotura 
‘trial. Ejercicio extraordinario no precede 
‘omunmente la rotura atrial. 

6. Los distintivos diagnésticos y fisiologia 
vatolégica de la rotura atrial se discuten. 

7. Ningtin caso de rotura atrial en el cual 
‘| diagnéstico correcto se halla hecho ante 
nortem ha sido atin informado. Cambios 


electrocardiograficos ocasionalmente ocurren 
que debieran despertar la sospecha de este 
diagndéstico. Solamente un caso de tal sospecha 
se encontré en la literatura. 

8. Un indice alto de sospecha de rotura 
atrial en un paciente con infarto atrial o ta- 
ponamiento puede que haga posible algtn dia 
el diagnéstico temprano y se pueda intervenir 
quirurgicamente. 
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Persistent Supraventricular Tachycardia 


Case Report with Review of Literature 


By NorMan SuHacunow, M.D., StaNLEY SPELLMAN, M.D., ANp IRA Rusrn, M.D. 


A summary of all reported cases of persistent supraventricular tachycardia, as contrasted with 
paroxysmal and repetitive tachycardia, is presented, along with an additional well-documented 
instance covering an 11-year period. The distinctive features of persistent tachycardia are included. 


NLY 13 cases of persistent supraven- 
tricular tachycardia have been re- 
ported in the available medical lit- 

erature, and few of these have had prolonged 
follow-up study.' Unlike paroxysmal tachy- 
cardia, persistent supraventricular tachycardia 
occurs rarely and is characteristically refractory 
to treatment. We wish to present an additional 
and well-documented case report of persistent 
auricular tachycardia of 11 years’ duration in a 
15 year old boy which has remained refractory 
to treatment, and to focus attention on the 
pertinent features of this type of obstinate 
arrhythmia. A summary of all the reported 
cases of established persistent supraventricular 
tachycardia is included (table 1).* Only those 
instances of continuous tachycardia of at least 
two months duration have been considered. 


CasE REPORT 


A 14 year old white boy was admitted to Monte- 
fiore Hospital on March 24, 1952 (case no. 57407). 
Details of the mother’s pregnancy and delivery were 
in no way unusual. The child was not cyanotic or 
dyspneic at birth and no murmurs or arrhythmia 
were noted. Development was normal. At the age 
of 6 months a ‘‘somewhat harsh systolic murmur” 
over the entire heart was noted by the family 
physician, who made no mention then of an unusual 
cardiac rate. At 14 months, the boy was treated for 
bronchitis. There is no history of diphtheria, rheu- 
matic fever, or scarlet fever. No other childhood 
illnesses are recorded. 

The patient was admitted to another hospital 
on Nov. 2, 1942, with a history of sudden paralysis 
of the right side of his body, loss of speech and in- 


From the Medical Division, Montefiore Hospital, 
New York, N. Y. 

* At the request of the Editor, the table sum- 
marizing these cases is being omitted, but will be 
furnished on request. 


continence. Examination at that time revealed a 
well-nourished 4 year old boy with hemiplegia and 
aphasia. The heart rate was rapid. No murmurs 
were audible. The remainder of the examination 
was negative. Laboratory data were normal. No 
evidence of cardiac enlargement was demonstrated 
on roentgenographic examination. The initial ele: 
trocardiogram revealed a supraventricular tach) 
vardia with 1:1 conduction at a rate of 270 per 
minute (fig. 1, 11-20-42). On the same day the 
rhythm reverted to a regular sinus tachycardia 
(fig. 1). This proved to be a transient change, for 
during the remainder of the hospitalization, an 
auricular tachycardia was present with a varying 
auricular rate up to 290 per minute, and a ven- 
tricular response ranging from 45 per minute to 290 
per minute (fig. 1). Various maneuvers for breaking 
the arrhythmia, including carotid sinus and eyeball 
pressure, and therapeutic trials of quinidine and 
digitalis failed to alter the basic rhythm, though 
digitalis caused changes in the degree of block. It 
will be noted, however, that the single tracing ob- 
tained on Nov. 20, 1942 (fig. 1), revealed an apparent 
transient sinus tachycardia, which did not recur. 
The ventricular rate was reasonably well controlled, 
and no evidence of congestive heart failure appeared. 
Speech gradually returned and the patient recovered 
almost complete use of his right leg but only partial 
motion of his right arm. 

Following discharge on March 3, 1943, the pa- 
tient was referred to a convalescent home. On June 
1, 1943, he developed signs of congestive heart 
failure with distended neck veins and an enlarged 
liver, requiring rapid digitalization. Between 1943 
and 1950, periodic examinations at a cardiac clinic 
revealed persistent auricular tachycardia with a 
varying ventricular rate, confirmed by serial elec- 
trocardiograms. 

The patient first came to our attention on June 
9, 1951, and has been followed periodically since 
then. Examination at that time revealed a rapid 
heart rate. He was admitted to Montefiore Hospital 
for further study on March 24, 1952. The patient 
stated he was conscious of changes in his heart rate, 
particularly when it became very rapid, but \as 
otherwise asymptomatic. At these times he world 
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11-20-42 


Fig. 1. Electrocardiogram of 11-20-42 reveals a 1:1 tachycardia. Tracing just below of the same 
date demonstrates the probable sinus tachycardia. (See text.) Tracing of 1-14-43 reveals auricular 
tachycardia with a varying degree of block. Tracing taken on 2-9-43 shows a tachycardia with a 2:1 
block. 





Fig. 2. Electrocardiogram of April 1952 reveals the persistent auricular tachycardia, with a 2:1 
block clearly demonstrated by esophageal lead taken at the auricular level. 
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Fic. 3. Electrocardiogram of 10-23-53 shows auricular tachycardia with runs of 1:1 conduction, 


and electrical alternans best seen in lead II. 


decrease his activity until the rate slowed. Physical 
examination revealed a_ well-developed,  well- 
nourished, moderately obese white boy with a 
spastic paralysis of the right arm, weakness of the 
right leg, and abnormal reflexes compatible with a 
previous cerebrovascular accident. No murmurs 
were audible, and the heart was not enlarged either 
on fluoroscopy or roentgenography. Laboratory 
examinations, including venous pressure and 
circulation times, were within normal limits. Radio- 
active iodine uptake and urinary 17-ketosteroids 
were normal. Electrocardiograms revealed auricular 
tachyeardia with a 2:1 block confirmed by eso- 
phageal leads (fig. 2). Quinidine, Digoxin and 
Prostigmine in the usual therapeutic doses did not 
alter the basic rhythm. The auricular rate varied 
between 200 and 300 beats per minute. The ven- 
tricular rate was usually 110 to 120 beats per minute 
at rest and increased to 150 beats per minute on 
exercise, but variation occurred as shown in figures 
1 and 2. On one occasion the ventricular rate was 
observed to change from 240 to 120 per minute 
within a matter of seconds. 

In May 1952, following discharge from the 
hospital, the digitalis dosage was reduced and then 
discontinued. In June 1952, his ventricular rate rose 
to between 200 and 240 beats per minute, and the 
boy complained of palpitations and slight dyspnea 
on exertion. Redigitalization slowed his ventricular 
rate and he became asymptomatic. In June 1953, 
an electrocardiogram revealed the _ persistent 
auricular tachycardia with 2:1 and occasionally 3:1 
block. On Oct. 23, 1953, he again complained of 
palpitation and some dyspnea. An electrocardiogram 
revealed auricular tachycardia with runs of 1:1 
conduction at a rate of 200 per minute, with elec- 
trical alternans (fig. 3). Without any treatment ex- 
cept sedation, and with no change in digitalis 
medication, the block increased to 2:1 and then 


3:1, and the patient became again relatively asymp- 
tomatic. He is being maintained on digitalis. 
Discussion 

The diagnosis of auricular tachycardia was 
established in this child at the age of 4 follow- 
ing a cerebrovascular accident. Whether this 
rhythm has been present since birth cannot 
be determined. Periodic electrocardiograms 
taken over the past 11 years reveal the persist- 
ently rapid auricular rate with varying de- 
grees of heart block (fig. 1). The possible single 
exception was the tracing dated Nov. 20, 1942 
(fig. 1), which reveals a reversion to an ap- 
parent sinus tachycardia. However, this trac- 
ing may also be interpreted as showing a slow 
auricular tachycardia, inasmuch as the P 
wave and the P-R interval are the same as 
those present in the other electrocardiograms. 
This episode was of short duration and has 
never recurred on any of the numerous sub- 
sequent tracings. The only evidence of the 
possible presence of a sinus rhythm was pro- 
vided on that occasion. 

The sudden onset of the hemiplegia in the 
absence of any other illness, and the norma! 
development since then suggests that the 
arrhythmia with probable embolization wa- 
responsible for the cerebrovascular accident. 
The absence of cardiac enlargement or mur 
murs appears to rule out the usual etiologi 
forms of heart disease. There is no history 0 
myocarditis, nor evidence of a demonstrab!: 
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ongenital defect. The auricular rate varies 

rom time to time, but always remains between 

00 and 300 per minute. The etiology of this 
entirely unknown. 

At the age of 4, signs of congestive heart 
ilure developed, which responded well to 
atravenous digitalis. It is likely that a persist- 
ntly high ventricular rate was related to this 
pisode. The patient remained asymptomatic 
or many years thereafter, except for the aware- 
iess of changes in his heart rate. 

In reviewing the literature for other estab- 
ished instances of persistent supraventricular 
iachyeardia, of two months duration or more, 
only 13 other cases were found. We were careful 
to distinguish these cases from those with 
repetitive tachycardia. In this latter group 
evidence of normal sinus rhythm could be 
demonstrated repeatedly during the course of 
the tachycardia,®: !° whereas in the persistent 
type evidence of normal sinus rhythm could 
not be demonstrated for prolonged periods 
despite frequently repeated tracings. 

Palpitation or awareness of the heartbeat 
was the most common symptom in the group, 
and was usually accompanied by slight short- 
ness of breath, especially on exertion. However, 
five of the patients were asymptomatic, the 
arrhythmia having been discovered during 
examination for other reasons. The tachycardia 
first occurred before the age of 20 in 11 of the 
reported cases. There is no evidence that the 
arrhythmia was present at birth in any of the 
patients. One patient is said to have had 
tachycardia at 6 months of age,’ while another 
patient was 34 years of age when his tachy- 
cardia first began.’ The oldest patient of the 
group Was first seen at the age of 59 because 
of a sacroiliac strain, but was otherwise asymp- 
(omatic although he was told of a tachycardia 
'3 years before.” 

Cardiac enlargement was noted in only three 
instances,®>: 8» * and a murmur was described 

only one case. No evidence of possible 
‘iologic factors, such as myocarditis or thyroid 

sease, was found in any of these patients. 

Congestive heart failure occurred during the 
uurse of the arrhythmia in three of the pa- 
ents, including our own, and was readily 
mtrolled by the usual measures in each in- 


stance. In the case. cited by Claiborne, which 
most closely resembles our own, congestive 
heart failure occurred at the age of 4 and the 
patient required digitalis thereafter.? The other, 
patient in whom congestive heart failure ,ap- 
peared was a 45 year old white man with a 
tachycardia which lasted 498 days.? 

The auricular rate in our patient has always 
remained between 200 and 300 per minute. In 
the eight other instances where the auricular 
rate was specifically recorded, it usually varied 
between 120 and 200 per minute. A varying 
degree of A-V block was not unusual, with a 
ventricular rate usually between 120 and 180 
per minute. 

This group of patients was characteristically 
refractory to treatment. Sedation, vagal stimu- 
lation, quinidine, Pronestyl, digitalis and other 
measures failed to alter the basic rhythm. 
Digitalis was the most effective drug used, 
for it slowed the ventricular rate in the majority 
of instances in which it was employed, though 
usually it had no effect on the auricular mech- 
anism. In three cases digitalis temporarily 
abolished the tachycardia.*: >» * In one of these 
patients, a 6 year old child, digitalis was in- 
effective in altering the rhythm when the 
child was 16 months of age but converted the 
tachycardia to regular sinus rhythm when the 
child was 6 years of age.’ 


SUMMARY 


A 15 year old boy with a persistent and 
refractory supraventricular tachycardia, well- 
documented over an 11-year period, is pre- 
sented. The complications of hemiplegia and 
heart failure have appeared despite the absence 
clinically detectable organic heart disease. A 
review of all other cases with persistent auric- 
ular tachycardia of at least two months 
duration is included. Attention is drawn to 
some of the distinctive features of persistent 
tachycardia, in contrast with paroxysmal and 
repetitive tachycardia. 


SuMARIO EspaNou 


Se informa el caso de un nifio de 15 afios con 
una taquicardia supraventricular refractoria 
y persistente, bien documentada por un periodo 
de 11 afios. Las complicaciones de hemiplegia 
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y descompensacién cardiaca han aparecido no 
obstante la ausencia clinica de enfermedad 
orginica cardiaca. Un repaso de todos los 
otros casos con taquicardia auricular per- 
sistente de por lo menos dos meses de dura- 
cién se incluye. Se llama la atencién ha algunas 
de las caracteristicas distintivas de la taqui- 
cardia persistente, en contraste con la taqui- 
cardia paroxistica y repetitiva. 
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Effects of Cortisone, Hydrocortisone and 
Corticotropin on Lipemia, Glycemia and 


Atherogenesis in Cholesterol-Fed Chicks 


By JEREMIAH STaMLER, M.D., Ruta Pick, M.D. anp Louis N. Karz, M.D. 


Hydrocortisone markedly affected carbohydrate, protein, lipid and electrolyte metabolism of 
cholesterol-fed cockerels (intact, alloxanized and depancreatized). Despite steroid-induced dia- 
betes and hyperadrenalism, associated with enhancement of hypercholesterolemic hyperlipemia, 
no hypertension or intensification of atherogenesis (aortic or coronary artery) supervened. Cortico- 
tropin (ACTH) produced similar effects. Cortisone was relatively inactive as a glycocorticoid in 
this avian species. Despite its apparently slight metabolic activity, however, it moderately ele- 
vated blood pressure and intensified atherogenesis. 


UMAN beings with hyperadrenocor- 
ticism (e.g. Cushing’s syndrome) fre- 
quently develop premature, severe 

atherosclerosis.’ § This fact assumes new im- 
portance at the present time, when chronic 
hyperadrenocortical states are being artificially 
induced on a large scale for therapeutic pur- 
poses. The widespread utilization of cortico- 
tropin (ACTH) and adrenal steroids in clinical 
medicine compels a thorough-going examina- 
tion of their effects on atherogenesis. Towards 
this end, we previously studied the influences 
of desoxycorticosterone acetate (DCA) on 
avian experimental atherosclerosis.’ The pres- 
ent investigation analyzed the effects of 
cortisone (compound E), hydrocortisone (com- 
pound F), and adrenocorticotropic hormone 
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mia, and aorta and coronary atherogenesis in 
cholesterol-fed cockerels. Further, these ex- 
periments were designed to study the influence 
of the diabetic state on lipid metabolism and 
atherogenesis in chicks. Sustained diabetes 
mellitus was induced for the first time in this 
avian species by a combination of alloxaniza- 
tion or pancreatectomy plus the glucocorticoid 
compound F.$: 10-15 


METHODS 


The experimental designs and technics were 
generally in accord with the standardized procedures 
of the department’s atherosclerosis research group. 
Altogether, five series of chronic experiments were 
completed, one with cortisone, two with hydrocor- 
tisone and two with corticotropin (ACTH), utilizing 
a total of 178 chicks (table 1). One day old Hyline 
cockerels were obtained from a commercial hatchery 
and reared in a battery brooder. They were main- 
tained on a chick starter mash and tap water ad 
lib. prior to institution of the experimental regimens. 
In essence, these experimental regimens involved 
the study of pairs of intact cholesterol-fed cockerels, 
one group (control) of the pair receiving no hor- 
mone, the other (experimental) receiving parenteral 
hormone (table 1). Further, the experiments with 
compound F included pairs of alloxanized and de- 
pancreatized cockerels, in order to study cholesterol- 
induced experimental atherogenesis in insulin- 
deficient steroid-diabetic chicks. Two intravenous 
injections of alloxan (50 mg.) were given at inter- 
vals of one week, one or two weeks before institu- 
tion of the experimental regimens. Pancreatectomy 
was similarly accomplished two to three weeks prior 
to beginning the study. Completeness of pancreatec- 
tomy was confirmed at autopsy. 

A weekly record was kept of feed intake, weight 
and comb size of individual birds. Water intake 
data were also collected over several days during 
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EFFECTS OF CORTISONE, HYDROCORTISONE AND ACTH 


TABLE 1.—Experimental Regimens 


Chick Age 
During 
Experiment— 
weeks 


Hormone 
Dosage—|! 
mg/chick/day 


Group No. of 


No Chicks Type Group 


BC9 
BC9 
BCI1 
BC11 
BC19 
BC19 
BC15 13 
BC15 13 
BC15 7 10 13 
BC15 10 13 
BC15 ¢ 10 13 
BC15 10 10 13 
BC13 9 10 14-19 : 
BC13 10 10 14-19 0.! 


1-11* 
1-11* 
9-17 
9-17 
12-19 


12- 


5 C-OF 
C-O 
C-O 
C-O 
C-OF 
C-O 
C-O 
C-O 
C-O 

> C-O 
C-O 
C-O 
C-O 
C-O 


Intact control 


' or 


o 


Intact cortisone 
Intact control 
Intact ACTH 
Intact control 
Intact ACTH 


Intact control 


Sooke WwW eS WH lO 
— tt ft ht AD AD 
tw be bt to 


Intact hydrocortisone 
Alloxanized control 


Alloxanized hydrocortisone 


— 


Pancreatectomized control 


hw bt tw be te te 


Pancreatectomized hydrocortisone 
Pancreatectomized control 
Pancreatectomized hydrocortisone 


* Six birds in this group were sacrificed at age of 6 weeks, after five weeks on the experimental regimen. 
+ 0.5 and 1.0 C-O are chick starter mash supplemented with 0.5 and 1.0 per cent cholesterol (C) respectively 
and 5 per cent cottonseed oil (QO). 
t Dosage increased stepwise during course of experiment. 
§ Regular ACTH, given in divided doses, twice daily. 
© Long-acting ACTH (ACTHAR GEL), one dose per day. 
All hormones given parenterally, 


the study. Serial blood samples were drawn and 
heparinized for determination of blood glucose,!® 
plasma sodium and potassium,* plasma total cho- 
lesterol". 8 and lipid phosphorus.'® At the preter- 
minal bleeding, sera were also collected for ultra- 
centrifugal analysis of circulating lipoproteins.2°+ 
Blood pressures were obtained just prior to sacrifice 
by direct puncture of a sciatic artery, utilizing the 
Lilly electromanometer and the Sanborn polyviso 


RESULTS 
1. Plasma glucose and lipid levels (table 2). 
Hydrocortisone induced a significant sustained 
hyperglycemia in cholesterol-fed cockerels, 
which tended to be more marked in the 
alloxanized, and most marked in the depan- 
creatized birds. Glycosuria was observed in 


recorder. In a few birds of series BC 13, hematocrits 
(Wintrobe),” insulin tolerance tests* and eosinophil 
counts*. 2° were done preterminally. The animals 
were killed by decapitation. Following complete 
autopsy, including determination of organ weights, 
thoracic and abdominal aortas were evaluated for 
gross atherosclerosis; subsequently, Sudan IV- 
stained frozen sections of the formalin-fixed hearts 
were studied microscopically for coronary lesions. 
The standardized methods of the department were 
utilized for grading gross aorta and microscopic 
coronary atherogenesis.*: 2° 


* Sodium and potassium were analyzed with the 
Beckman flame photometer. 

+ The ultracentrifuge analyses were accomplished 
by Drs. Lena Lewis and Irvine H. Page of the Cleve- 
land Clinic Foundation. We gratefully acknowledge 
their cooperation in this conjoint effort. The ultra- 
centrifuge data will be the subject of a separate 
communication. 


the more hyperglycemic chicks of the three 
compound F treated groups (groups 6, 8 and 
10, series BC 13 and 15, table 2). These 
steroid-diabetic cockerels responded to insulin 
injection (0.5 unit per kilogram) with only a 
slight reduction in blood sugar levels, followed 
by a marked enhancement 
hyperglycemia (table 3). 


(“rebound’’) of 
Corticotropin 


(ACTH) and cortisone in large doses were 


without effect on 
(table 2).* 


glycemia in this study 


* In a more recent experiment,”’ chicks treated for 
20 days with long-acting corticotropin (ACTH) 
(ACTHAR GEL—25 mg. per bird per day paren- 
terally) plus estrogens (mixed conjugated equine 
estrogens, Premarin, approximately 25 mg per bird 
per day orally) developed a_ definite hyper- 
glycemia.'®: 6. 6 Corticotropin played a key role in 
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TABLE 2.—Preterminal Blood Glucose and Lipid Levelst 


ae Gr . 
Series Neo’ Regimen* 


BC9 Intact control 


BC9 Intact cortisone 


BCl1l1 Intact control 


Glucose 
mg. % 


182 + 2.34 
175-187§ 


| 164 + 2.7 
158-173 


161 + 4.6 


Total Cholesterol 


Lipid Phosphorus 
mg. % 


mg. % 


260 + 17 
162-410 


287 + 49 
140-613 


1037 + 122 
589-1492 


C/P Ratiot 


20.8-49. ¢ 


58.7 + % 
48.0-71. 


153-169 


BC11 Intact ACTH (6-8 mg.) 


BC19 Intact control 


BC19 | Intact ACTH (10-25 mg.) 


BC15 


Intact control 


BC15 Intact hydrocortisone 


BC15 


Alloxanized control 


BC15 Alloxanized hydrocortisone 


BC15 


Depancreatized control 


BC15 | 10 | Depancreatized hydrocorti- | 371 + 86.0 898 + 213 
264-715 


sone 


* See table 1 for details. 
. , total cholesterol 
+t C/P ratio is —_— 


’ lipid phosphorus ° 


| 155 + 7.7 
125-192 


| 203-225 
223 + 2.5 
218-234 


172 + 3.7 
162-184 


266 + 29.3 

214-395 

| 175 + 4.6 
155-186 


308 + 31.2 
230-445 


198 + 10.8 
175-232 


53.9 + ¢ 
38 .4-68. i 


1011 + 118 oe. 
528-1498 11.8-22.8 


12.0 2-1: 
9.8-13.4 


577 + 40 
465-705 


48.4 + 
44.3-52.5 


53.3 + 
39. 1-69. 


1102 + 189 20.1 + 2. 
598-1768 15.3-26.4 


38.3 + 1.9 
32.5-44.1 


10.9 + 1. 
7.5-15.3 


421 + 57 
256-598 


722 + 282 
189-1397 


16.9 + 2.6 
9.8-26.2 


39.6 + 5.9 
139 19.3-61. 


279 + 41 
182-388 


30.6 + 3. 

23 .6-38. 

31.4 + 3.9 
17.7-42.0 


544 + 76 
370-785 


420 + 67 
226-634 


42.8 + 1.9 
38 .3-48.8 


18.3 + 3.4 
8.5-26.8 


46.3 + 5.2 


220-1424 25.9-54.3 


t Groups 9 and 10 of BC13 and BC15 exhibited essentially identical trends, hence only the latter are recorded 


ere. 
§ Range. 
{ Standard error of the mean. 


Hydrocortisone and long-acting corticotropin 
(series BC 19) effected a sustained enhance- 
nent of lipemia (lactescence), hypercholes- 

rolemia and hyperphospholipemia in choles- 

‘rol-fed — cockerels (table 2).* The 


i ducing this hyperglycemia, since.a control group 
l-ceiving estrogen alone had normal blood glucose 
| vels. 

* In a subsequent study,?* it was found that com- 
| ound F also elicited lipemia, hypercholesterolemia 


hormone-induced increases in plasma total 
cholesterol and lipid phosphorus were propor- 
tional, hence the plasma total cholesterol— 
lipid phosphorus (C/P) ratio was not altered. 
Cortisone and the lower dosage of regular 
corticotropin were without influence on plasma 
lipids. 

and hyperphospholipemia in chicks fed a diet of 
plain mash, devoid of any cholesterol supplement. 
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TABLE 3.—Insulin Tolerance Test 


Plasma Glucose 


BC 13—Group 10 
es 4- 
ydrocortisone 
(mg. %) 


Preinjection 186 258 
15 159 227 
30 157 282 
45 166 342 
60 167 387 
90 182 


Time after Insulin 

Injection* (min.) BC 13—Group 9 

Depancreatized 
(mg. %) 


* 0.5 unit of regular insulin. 


2. Blood pressure* and atherogenesis (table 4). 
Cortisone apparently induced a moderate in- 
crease in the systolic and diastolic blood pres- 
sures of cholesterol-fed cockerels. Corticotropin 
apparently tended to exert a similar hyper- 
tensive effect, although to an even smaller 
degree. Limited data indicate no evidence of a 
blood pressure rise in depancreatized, steroid- 
diabetic (hydrocortisone-treated) birds. Corti- 
sone apparently effected a moderate increase 
in the incidence of cholesterol-induced aorta 
and coronary atherogenesis in chicks, without 
intensifying the severity (grade) of aorta 
lesions (table 4). Neither corticotropin nor 
hydrocortisone had any demonstrable, defini- 
tive effect on atherogenesis in the two vascular 
beds studied. Data from two series (BC 13 
and BC 15) suggest that compound F may 
partially inhibit coronary atherogenesis in 
depancreatized cockerels, but the findings 
are not. definitive enough to permit any conclu- 
sion. Neither the diabetes nor the hyperadreno- 
corticism induced by hydrocortisone were 
associated with any intensification of choles- 
terol-induced aorta or coronary atherogenesis. 

3. Other findings (table 5). Hydrocortisone 
consistently lowered plasma sodium levels, 
without affecting hematocrit, water intake, 
plasma potassium concentration or level of 
circulating eosinophils. Cortisone had no de- 
tectable influence on body fluids; the effects 


* Our observations on the effects of steroids and 
corticotropin on blood pressure in chicks will be 
presented and discussed in greater detail in a separate 
communication, 


of corticotropin on these functions were not 
studied. 

All experimental (hormone-treated) groups 
exhibited levels of feed intake equal to or in 
excess of their paired controls. Nevertheless, 
hydrocortisone markedly depressed rate of 
weight gain. Cortisone and _ corticotropin 
exerted this effect only minimally. 

In conjunction with the moderate hyper 
tension they developed (table 4), the cortisone- 
treated cockerels had an increase in the ratio 
heart weight—body weight. This phenomenon 
was not present in the corticotropin- or hydro- 
cortisone-treated birds studied. 

All three hormones, particularly cortisone, 
tended to have androgenic and/or gonado- 
trophic effects, as indicated by comb size 
indexes and testis weights in relation to body 
weights. Unexpectedly, neither cortisone nor 
hydrocortisone induced significant adrenal 
hypoplasia. The smaller dosage of cortico- 
tropin (series BC 11) did not effect definitive 
adrenal hyperplasia; no adrenal weight data 
were collected in series BC 19. Limited observa- 
tions indicate no clearcut trend with respect 
to the influence of these hormones on thyroid 
weight. 


DiIscussION AND CONCLUSIONS 


Despite their significant physiological ef- 
fects, neither compound F nor corticotropin 
intensified aorta or coronary atherogenesis. 
Under these experimental conditions in chicks, 
therefore, neither hyperadrenocorticism nor 
steroid diabetes nor steroid-pancreatic diabetes 
Was a gross aggravator of experimental cho- 
lesterol-induced atherogenesis.t These _find- 
ings—unanticipated against the background 
clinical facts of intensified atherogenesis in 
man with hyperadrenocorticism and/or dia- 
betes—are further noteworthy in view of the 
fact that these hormones effect a gross intensi- 


+ In contrast, preliminary findings suggest that 
chicks fed plain mash, devoid of a cholesterol sup- 
plement, may develop gross aorta atherosclerosis 
consequent upon long term exhibition of hydro 
cortisone.”® Definitive information on this phenome 
non awaits completion of experiments currently ir 
progress. 
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TaBLeE 4.—Blood Pressure and Atherogenesis 


| Gross Thoracic Aorta Microscopic Coronary 
| Atherogenesis Atherogenesis 


Pre-Terminal Blood Pressure |- ee 


| with with 
. Lesions Lesions 
| | 1% | 


BC9—1 Intact control 


| | 
| Grade of Lesions | | Coronary Count 


| 116 + 7.5/1022 + 7.0 | 2 |0.2+0.07]| 11 
100-150/88-1359 | 0.0-1.04 


BC9—2 Intact cortisone § 
138 + 5.3/125 + 5.2 75 | 0.6 + 0.18 | 
115-153/103-140 | 0.0-1.5 


BCl1—3 Intact control 134 + 5.0/114 + 4.9 
124-140/105-122 





BC11—4 Intact ACTH (6-8 mg.) 146 + 1.4/128 + 2.4 
141-150/123-140 


BC19—3 Intact control | | ; ; ¢ | 21.2 + 4.4 


BCI9—4 | Intact ACTH (10-25 mg.) | | | 2. 23 | | 14.7 + 5.1 
| 0-44 


BCI5—5 | Intact control | 1.1 + 0.31 | | 10.1 + 2.4 
| 0.0-2.5 | 3.3-20.0 


BC15—6 Intact hydrocortisone | 1.3 + 0.34 | 8.8 + 1.8 
| 0.0-3.0 0-14 


BC15—7 Alloxanized control 3 |1.1 + 0.41 100 | 8.8+1.5 
| | 0.0-2.8 } 3-15 





BCI5—8 | Alloxanized hydrocortisone | /1.2 4 0.34| 100 | 12.8 + 3.8 
| | 0.0-2.5 | 5-33 


BC15—9* | Depancreatized control 146 + 7.4/118 + 4.8f | 100 | 1.7 + 0.28 77 =| 10.8 + 2.9 
| 122-163/102-130 | 0.5-3.0 | 0-36 








BC15—10* | Depancreatized hydrocor- | 147 + 6.3/122 + 5.0f | 100 | 2.2 + 0.18 | 59 | 4.24 1.3 
tisone | 136-170/112-140 | 1.8-2.5 | 0-12 


* Groups 9 and 10 of BC13 and BC15 exhibited essentially identical trends, hence only the latter are recorded 
he re, 


t Series BC13. 


§ 6 weeks of age, 5 weeks on experimental regimen; at 11 weeks of age (10 weeks on experimental regimen) 
mean blood pressures of the control and cortisone groups were 142 + 2.9 (range: 126-159) and 149 + 5.2 (range: 
1!)-164) respectively. 

{ Range. 

|| Standard error of the mean. 


fication of cholesterol-induced lipemia, hyper- lipemia was not associated with any aggravat- 
¢ \olesterolemia and hyperphospholipemia. Sev- ing influence on atherogenesis. Thus, it may 
e:al possible explanations may be hypothesized simply be due to the fact that the experimental 
t» account for the fact that this enhanced cholesterol-supplemented diet was, of and by 
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itself, maximally atherogenic, thereby masking 
-ny hormonal propensity to intensify athero- 


cenesis (with respect to this possibility, see 
‘he preceding footnote). Alternatively, the 
varticular pattern of hydrocortisone- and 
orticotropin-induced enhancement of lipemia 
imay account for absence of aggravated 
» therogenesis; e.g. the pattern of plasma 
‘otal cholesterol-lipid phosphorus (C/P) ratios 
‘which did not rise under hormonal influence) 
or the pattern of plasma lipoprotein classes. A 
third hypothetic explanation is that local 
corticoid effects on the arterial wall?*-** may 
have afforded counter-protection to any 
utherogenesis-intensifying effect possibly re- 
sulting from the corticoid influences on lipemia. 
linally, it is possible that the specific effects 
on other endocrine organs, elicited by hydro- 
cortisone or corticotropin exhibition,®® may act 
(o prevent aggravation of atherogenesis despite 
increase of lipemia. Obviously, the data of the 
present experiments do not afford any basis 
for scientific choice among these and other 
possibilities. 

In contrast to compound F and corticotropin, 
cortisone apparently intensified both coronary 
and aorta atherogenesis, without significantly 
influencing lipemia or other metabolic fune- 
tions in this avian species. It may be that this 
intensified atherogenesis induced by compound 
I) was—as would also appear to be the case 
with desoxycorticosterone acetate (DCA)*: *— 
a resultant of the moderate steroid-induced 
increase in blood pressure. 

Both experimental and clinical atherogene- 
sis are apparently related intimately to the 
overall metabolic state of the organism. Hence, 
it was deemed essential in these experiments to 
delineate some of the specific metabolic effects 
o! these hormones in this avian species, in the 
hope that light might thereby be cast upon the 
mode of their action in atherogenesis. As al- 
ready indicated, hydrocortisone had marked 
physiologic activity in chicks, whereas corti- 
sone was relatively inert.* Thus, moderate 


*In contrast to its activity in mammalian 
s ecies,29-3! cortisone failed to exert a gross influence 
© earbohydrate, lipid, electrolyte or protein metab- 
© ism in chicks. The major physiologic effect ob- 
s-rved was androgenic and/or gonadotrophic. The 


doses of compound F—in contrast to compound 
E—elicited multiple evidences of marked 
hyperadrenocorticism in cockerels. These in- 
cluded alterations in electrolyte, lipid, carbo- 
hydrate and protein metabolism, biochemical- 
physiologic effects which were, for the most 
part, similar to those elicited in mammals 
(including man) by the 11,17-oxysteroids.2°-'} 

Corticotropin in large doses also produced 
moderate hyperadrenocorticism in chicks.” 
The metabolic alterations induced by cortico- 
tropin, particularly the increase of lipemia, re- 
sembled those effected by hydrocortisone, sug- 
gesting that compound F was a significant 
component of the steroid moiety endogen- 
ously secreted by the corticotropin-stimulated 
adrenal cortex of the bird. Similarly, strong 
evidence is available that hydrocortisone is a 
major physiologic secretory product of the 
adrenal cortex of mammals, _ including 
man.*§-4!. 8-48 Thus, it would appear that 
there are more similarities than differences 
between avian and mammalian species in the 
endocrinology of the adrenal cortex. 

The finding that corticotropin and com- 
pound F increased lipemia, hypercholesterole- 
mia and hyperphospholipemia in cholesterol- 
fed chicks is in accord with data collected by 
others in rabbits*®->* and (in some cases) in 
man.**: *. 4-56 These recent observations repre- 
sent significant additions to the meager 
knowledge of corticoid influences on _ lipid 
metabolism, an aspect of adrenal cortical 
physiology that has received only limited at- 
tention.”®-*6: 57-59 Little is known about the 
mechanism of the lipemia induced by 11,17- 
oxysteroids. It has been shown that the pi- 
tuitary-adrenal system plays an important 
part in the mobilization of depot fat to the 
liver. Further, it has recently been demon- 
strated that cortisone increases the rate of 
incorporation of acetate into cholesterol by 


biochemical basis for this difference between mam- 
malian and avian species is not preseatly apparent. 
It may be related to differences between avian and 
mammalian organism in ability to convert exogenous 
cortisone into hydrocortisone.*"” 

ft As in mammals, the mineralo-corticoid desoxy- 
corticosterone grossly influenced only water and 
electrolyte metabolism in chronic experiments in 
chicks.*> §> 9 
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the perfused rat liver,*' whereas hypophysec- 
tomy markedly depresses hepatic ability to 
convert acetate to cholesterol.” 

Further work is essential to elucidate the 
precise sites and modes of influence of these 
and other hormones on lipid metabolism. Such 
studies are vital for the final solution of the 
atherosclerosis problem. 


SUMMARY 


1. Hydrocortisone (compound F) in moder- 
ate doses induced marked sustained hyper- 
adrenocorticism in cholesterol-fed cockerels 
(intact, alloxanized and depancreatized), in- 
cluding typical 11,17-oxysteroid effects on 
carbohydrate, protein, lipid and electrolyte 
metabolism. Despite steroid-induced diabetes 
and enhancement of hypercholesterolemic 
hyperlipemia, no intensification of aorta or 
coronary atherogenesis supervened. 

2. Long-acting corticotropin in large doses 
induced moderate sustained hyperadreno- 
corticism in cholesterol-fed cockerels, with a 
pattern of biochemical-physiologic-pathologic 
alterations similar to that effected by com- 
pound F. 

3. Cortisone in large doses was relatively 
inactive in this avian species, exerting no sig- 
nificant effects on carbohydrate, protein, lipid 
or electrolyte metabolism. No increase of 
hypercholesterolemic hyperlipemia was _ ob- 
served. Nevertheless, moderate intensification 
of aorta and coronary atherogenesis occurred, 
in association with moderate hypertensive ef- 
fects induced by this corticoid in chicks. 


SuMARIO EspaNou 


1. Hidrocortisona (compuesto F) en dosis 
moderadas indujo marcado y sostenido hiper- 
adrenocorticismo en gallipollos alimentados 
con colesterol (intactos, aloxinados y depan- 
creatizados), incluyendo los efectos tipicos 
en el metabolismo electrolitico, de protefinas, 
carbohidrato y lipidos de 11, 17-oxiesteroides. 
No obstante la diabetis inducida por los 
esteroides y el acrecentamiento de la hiper- 
lipemia hipercolesterolémica, no supervino 
intensificacién de la aterogénesis coronaria o 
de la aorta. 

2. Corticotropina de accién prolongada en 
dosis grandes indujo hiperadrenocorticismo 


moderado sostenido en gallipollos alimentado: 
con colesterol, con un patrén de alteracione 
fisiopatolégicas y bioquimicas similares a la 
producidas por el compuesto F. 

3. La cortisona en dosis grandes fué rela 
tivamente inactiva en estas especies aviarias 
no ejerciendo efectos significativos en el meta 
bolismo de carbohidratos, proteinas, lipidos - 
electrolitos. No se observé acrecentamiento d. 
la hiperlipemia hipercolesterolémica. No obs 
tante ocurrié intensificacién de la aterogénesi 
coronaria y de la aorta, en asociacién a lo 
moderados efectos hipertensos inducidos por 
este corticoide en los polluelos. 
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I'strogen Prophylaxis of Cholesterol-Induced 
Coronary Atherogenesis in Chicks Given 


Adrenal Corticoids or ACTH 


By JEREMIAH StTaMLeER, M.D., Ruta Pick, M.D., anp Louis N. Karz, M.D. 


Estrogen prophylaxis of experimental cholesterol-induced coronary atherogenesis in cockerels 
is unimpaired by the hyperadrenalism and steroid diabetes variously produced by concomitant 
exhibition of desoxycorticosterone acetate (DCA), hydrocortisone, cortisone or adrenocortico- 


tropic hormone (ACTH). 


REVIOUS work from this department 

demonstrated that estrogens inhibit 

coronary atherogenesis in cholesterol- 
fed cockerels.'“* The present study shows that 
estrogen prophylaxis of coronary atherogenesis 
is unimpaired by concomitant exhibition of 
adrenal steroids or adrenocorticotropic hormone 
(ACTH). It thereby serves to clarify certain 
problems of the mechanism of the estrogen 
eflect. 


METHODS 


The experimental designs and techniques were 
generally in accord with the standardized procedures 
established in this department.‘: > Two series of 
experiments were completed, utilizing a total of 80 
cockerels (table 1). The precise biochemical, nutri- 
tional, physiologic and pathologic methods employed 
were detailed in the previous paper.® 
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(Premarin), cortisone (Cortone) and hydro- 
isone (Hydrocortone), desoxycorticosterone ace- 
(DCA) (Cortate) and long-acting ACTH 
THAR Gel), respectively. 
‘his work was done during Dr. Stamler’s tenure 
Fellowship as an Established Investigator of 
\merican Heart Association. 


RESULTS 


The experimental findings are summarized 
in tables 2 and 3. None of the hormone reg- 
imens effected an elevation of blood pressure. 
Thus, the estrogens apparently counteracted 


TaBLe 1.—Exzperimental Regimens 


| Chick 
Age 
During 


|Number| 

Series Group} _o : 

~ 1. | Experi- 
Chicks 1 ent 


Weeks 


Hormone* 


BC 20 ‘ 10 
BC 20 3 | 10 


12-19 | 1CO 
12-19 | 1 CO 


Estrogens 

Estrogens + 
DCA 

Estrogens + 
Cortisone 

Estrogens + 
Hydrocor- 
tisone 

1CO | None 

1CO | Estrogens 

1 CO | Estrogens + 

ACTH 


BC 20 | 10 | 12-19 | 1COt None 
| 


BC 20 / 10 | 1249) 100 


BC : | 10 | 1249 100 


* Hormone dosages were: Estrogens (mixed con- 
jugated equine estrogens), approximately 25-30 
mg./chick/day in the drinking water. DCA (desoxy- 
corticosterone acetate), 1-5 mg./chick/day paren- 
terally in oil. Cortisone, 5-20 mg./chick/day par- 
enterally in saline suspension. Hydrocortisone, 1-4 
mg./chick/day parenterally in saline suspension. 
ACTH, 25 mg./chick/day parenterally of a long- 
acting preparation. 

Steroid dosages were increased stepwise at the end 
of the second, fourth and fifth experimental weeks. 

+ 1 CO is chick starter mash + 1 per cent choles- 
terol + 5 per cent cottonseed oil. 
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Group 
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Regimen 


TABLE 3.—Other Findings 


H.0 Intake* 
cc./bird/day 





BC 20 | 1CO 
1 | 


| 


BC 20 
2 


“ 


BC 20 
3 


| 1CO + Estrogens 


1 CO + Estrogens + DCA 


320 





Feed Intake* | 


Gm./chick/day| Terminal Weight Gm. 


143 








Comb Index 





2278 + 137} 
1867-2858 


43.0 + 8.7 
26-73 





136 


2316 + 47 
2208-2519 


13.5 + 0.9 
12-16 





1909 + 59 
1697-2094 





16.6 + 2.4 
11-22 


BC 20 | 1 CO + Estrogens + Cortisone 


BC 20 | 1CO+ Estrogens + Hydrocortisone 


0 


BC 23 
1 


1CO 





1839 + 115 
1472-2264 


15.0 + 2.9 
10-25 





1545 + 45 
1386-1697 





1604 





BC 23 


9 


1 CO + Estrogens 





1 CO + Estrogens + ACTH 


150 


* Fourth experimental week; data were collected on the group as a unit. 


+ Standard error of the mean. 


the hypertensive influence of desoxycorticos- 
terone acetate and cortisone.‘-® 
All groups receiving estrogens, with or 
without other hormone, exhibited the typical 
triad of estrogen effects,'-> i.e. feminization 
(low comb indexes), marked enhancement of 
hyperphospholipemia (with resultant reduc- 
tion of plasma total cholesterol—lipid phos- 
phorus ratios to normal levels), and prophy- 
lactic inhibition of coronary atherogenesis 
(with no effect on aorta atherogenesis). Thus, 
none of the estrogen effects were counteracted 
by concomitant exhibition of steroids or 
‘orticotropin in the dosages used. 
All steroid-treated groups exhibited _re- 
irdation of growth and development despite 
vmal feed intake; this phenomenon was 
»ost marked in the groups receiving hydro- 
rtisone and corticotropin, respectively. All 
icks given hormone developed moderate 
'ydypsia (table 3). Blood sugar determina- 
‘ns on the twentieth experimental day re- 
iled hyperglycemia in the cockerels receiving 
rogens plus corticotropin; mean _ blood 


glucose value in these chicks was + 37.6 mg. 
per 100 cc., range 193-425 (control + 8.4, 
range 151-178 mg. per 100 cc.). 


DISCUSSION AND CONCLUSIONS 


Estrogen prophylaxis of cholesterol-induced 
coronary atherogenesis in cockerels continues 
to operate effectively when adrenal corticoids 
or ACTH is concomitantly administered. 
Thus, the estrogen effect is not reversed by 
hyperadrenocorticism or steroid diabetes, or 
by the multiple influences of the pituitary- 
adrenal hormones on metabolism, vascular 
permeability, connective tissue function, and 
similar effects.5 

The findings in this experiment further 
suggest that estrogen inhibition of choles- 
terol-induced coronary atherogenesis is not 
mediated indirectly, via a possible estrogen- 
induced suppression of the pituitary cortico- 
tropin-adrenal corticoid secretion.’ This 
observation supplements a previous conclusion 
of ours that the estrogen effect cannot be 
attributed to estrogen-induced suppression of 
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pituitary gonadotropic-testicular androgen se- 
cretion. The mechanism of the estrogen effect 
on atherogenesis remains to be elucidated. 


SUMMARY 
Estrogen prophylaxis of cholesterol-induced 
coronary atherogenesis in cockerels is unim- 
paired by concomitant exhibition of adrenal 
steroids or ACTH. 


SuMARIO EspaNou 


La profilaxis con estrégeno de la aterogénesis 
coronaria en gallipollos es inalterada por el 
hiperadrenalismo y la diabetis esteroidea 
rariablemente producida por el uso concomi- 
tante de acetato de  desoxicorticosterona 
(DCA), hidrocortisona, cortisona o la hor- 
mona adrenocorticotréfica (ACTH). 


ACKNOWLEDGMENTS 
The accomplishment of these experiments was 
possible only by virtue of the excellent services ren- 
dered by the technician members of the depart- 
ment’s atherosclerosis research team, including 
Christine Bolene Williams,* Grady Crowley, 


* Deborah V. Dauber Research Assistant. 


Marilyn Dudley (deceased), Dolores Friedman, 
Philip Johnson, Chizuko Kakita, Mildred Michael, 
John Morris and Ronald Wallace. It is also a pleasure 
to acknowledge the assistance of Bernice Huddleston 
of the Department of Metabolism and Endocri 
nology, who carried out the glucose analyses for thi: 
experiment. 


REFERENCES 


1 Pick, R., SraMueR, J., Ropparp, 8., AND Katz 
L. N.: The inhibition of coronary atherosclerosi 
by estrogens in cholesterol-fed chicks. Circula 
tion 6: 276, 1952. 

2. —, —, anp —: Estrogen-induced regressio) 
of coronary atherosclerosis in cholesterol-fe: 
chicks. Circulation 6: 858, 1952. 

3 SraMLeR, J., Pick, R., AND Katz, L. N.: Preven- 
tion of coronary atherosclerosis by estrogen 
androgen administration in the cholesterol-fed 
chicks. Circulation Research 1: 94, 1953. 

4Katz, L. N., AND SraMier, J.: Experimental 
atherosclerosis. Springfield, Ill., Charles C 
Thomas, 1953. 

5 STAMLER, J., Pick, R., AnD Katz, L. N.: Effects 

of cortisone, hydrocortisone and ACTH on 

lipemia, glycemia and atherogenesis in chicks. 

Circulation. In press. 

, —, AND —: Effects of desoxycorticosterone 

acetate on cholesterolemia, blood pressure and 

atherogenesis in chicks. Circulation 4: 262, 1951. 


8 nsee 





Inhibition of Cholesterol-Induced Coronary 
Atherogenesis in the Egg-Producing Hen 


By JEREMIAH STAMLER, M.D., Ruta Pick, M.D., anp Louis N. Katz, M.D. 


Mature egg-producing hens, intact or after oviduct ligation, are markedly resistant to cholesterol- 
induced coronary atherogenesis. This inhibition of coronary atherosclerosis is apparently effected 
by the endogenous estrogen secretion of these female birds. 


4 REVIOUS work in this department 
P demonstrated that oral or parenteral 

administration of estrogens inhibits 
coronary atherogenesis in cholesterol-fed cock- 
erels.'-3 The present study was undertaken to 
determine whether the endogenous estrogen 


secretion of the egg-producing hen has a similar 
prophylactic effect. 


METHODS 


The experimental designs and technics were 
generally in accord with the standardized procedures 
developed by the department’s atherosclerosis 
research group.’ Altogether, four series of chronic 
experiments were completed, varying in duration 
from 5 to 11 weeks, and utilizing a total of 129 
fully grown, sexually mature chickens, age 24 to 
34 weeks at the onset of the study (table 1). Essen- 
tially, a comparison was made of the plasma lipid 
and atherogenic (aortic and coronary artery) re- 
sponse to cholesterol feeding in mature female 
vs. male chickens. All hens were laying eggs before 
the experiment began; they exhibited the typical 
plasma lipid pattern resulting from endogenous 
estrogen secretion by the ovary associated with 
egg production (table 2).34 In series BC 22, based 
on the plasma lipid findings in the earlier series 
(table 3), a greater dietary atherogenic stimulus 
was imposed upon the hens than upon the roosters, 
by feeding the females a mash containing twice as 
much cholesterol (2 per cent) as that given the 
miles (1 per cent) (table 1). In series BC 20 and 
BC 22, the removal from the body of large quanti- 
ties of cholesterol and lipid via egg-laying was coun- 
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tered in one group of females by ligation of the 
oviduct. These hens continued to produce egg yolks 
which were deposited from the ovary into the peri- 
toneal cavity. It is probable that at least partial 
absorption and recirculation of the lipoprotein 
material occurred. 

The specific nutritional, biochemical, physiologic 
and pathologic methods employed in studying these 
birds were detailed in a previous paper.® 


RESULTS 


Plasma Lipids. When fed the same diet as 
roosters, intact hens consistently exhibited 
lower plasma total cholesterol levels despite 
essentially similar feed intakes and despite the 
hyperlipemic influence of the endogenous 
estrogen secretion (series BC 15 and BC 18, 
table 3). Intact females eating a 2 per cent 
cholesterol diet (2 CO) exhibited plasma total 
cholesterol levels essentially similar to those of 
males ingesting a 1 CO mash (groups 1 and 2, 
series BC 20 and BC 22, table 3). Thus, to 
achieve levels of hypercholesterolemia in egg- 
laying hens equal to those in roosters, females 
had to ingest twice as much cholesterol (since 
levels of feed intake were practically identical). 
This less marked hypercholesterolemic response 
of the hen to cholesterol feeding was apparently 
a by-product of egg laying, since it was vir- 
tually abolished by oviduct ligation, which 
significantly enhanced hypercholesterolemia in 
both series BC 20 and BC 22 (group 4, table 
3; data from these two series are combined in 
this table). Administration of estrogens to 
roosters markedly intensified hypercholes- 
terolemia in this experiment (group 3, series 
BC 22, table 3). 

In all series, hens (both intact and with 
ligated oviducts) exhibited grossly increased 
plasma lipid phosphorus levels with low or 
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TaBLE 1.—Ezperimental Regimens 








Series Sex 


Group 


Number of Birds 


BC 15 1 11 


2 7 


Male 
Female 





BC 18 15 
24 
22 
13 


Male 
Female 
Male 
Female 





4 Female 
4 Female 





Male 
Female 
Male 
Female 





Age Weeks 


| 








Other Procedure 


34-44 
34-44 





28-33 
28-33 
28-39 
28-39 





28-33 
28-33 


Oviduct ligation 





24-29 
24-29 
24-29 
24-29 


1 CO* 
2 CO 
1 CO 
2 CO 


Estrogensf 
Oviduct ligation 


*1 CO and 2 CO are chick starter mash supplemented with 5% cottonseed oil (O) and 1%, 2% cholesteroi 


respectively. 


7 20-30 mg./chick/day of mixed conjugated equine estrogens (Premarin) in drinking water. 


normal plasma total cholesterol—lipid phos- 
phorus (C/P) ratios. This plasma lipid pattern, 
resulting from endogenous estrogen secretion 
in egg-producing females, was also noted in 
males receiving oral estrogens (group 3, series 
BC 22, table 3). 

Coronary Artery and Aorta Atherogenesis. 
In all series, hens (intact and oviduct-ligated) 
exhibited marked inhibition of coronary artery 
atherogenesis. In accord with previous find- 
ings,' * estrogen-treated roosters also exhibited 


this phenomenon (group 3, series BC 22, 
table 3). Ali groups—untreated males, estrogen- 
treated males, intact females and oviduct- 
ligated females—exhibited similar incidences 
and gradings of cholesterol-induced thoracic 
aorta atherosclerosis. 


Discussion AND CONCLUSIONS 


Sexually mature chickens exhibit a sig- 
nificant sex difference in susceptibility to 
experimental cholesterol-induced coronary 


TaBLE 2.—Plasma Lipid Levels in Mature Male and Female Chickens Fed Plain Mash, without Cholesterol or 
Oil Supplement 








Series Sex Age 


Male 
Female 


Malet 


Female 





plasma total cholesterol 


plasma lipid phosphorus’ 
{t Data from previous experiment, BC 18 


* C/P Ratio is the ratio 


Number of Birds 


! | 
Total Cholesterol mg. %|Lipid Phosphorusmg.%| 
} | 





C/P Ratio* 


166 + 31.5§ 


t Range. 
§ Standard error of the mean. 
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TABLE 3.—Results: Plasma Lipids and Atherogenesis 
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Series Groups Sex ae 
BC 15|| 1 Male | 418 + 38.4tf 
157-699** 
2 Female | 252 + 24.2 


167-390 


BC 18|| | ~a Male | 542 + 62.5 


| 192-1172 


2 Female | 314 + 37.1 


77-800 


1A | Male 588 + 57 


192-1172 


2A | Female | 288 + 29 


77-800 


BC 20\| and BC22| | 1 | Male 
130-380 


| 2+ | Female | 286 + 32.2 


100-614 
| 788-1528 
| 231-971 


plasma total cholesterol 
plasma lipid phosphorus’ 
+ BC 20 and BC 22 combined (12 hens). 

t Estrogen-treated group. 

§ Oviduct ligated groups, BC 20 and BC 22 com- 


* C/P Ratio is the ratio, 


bined (9 hens). 


{ Coronary count is the ratio, 


vessels with lesions 
total vessels examined 


atherogenesis. This marked resistance of hens 
to coronary atherosclerosis apparently cannot 
‘ attributed to disposal (‘‘clearing”) of cho- 

sterol from the body via egg laying, since 
it is present in oviduct-ligated, as well as in 


intact females. 


This sex difference in coronary atherogenesis 
is not present in immature chicks. Previous 
studies in this department demonstrated that 
ually immature male and female chicks 
xnibit an identical susceptibility to experi- 
ntal cholesterol-induced coronary athero- 
iesis.”> 8 
Che resistance to coronary atherogenesis in 
«z-producing, cholesterol-fed hens is asso- 


| 39.8 + 3.5 100 


235 + 23.9 





Male 1136 + 75.5 | 


| 
| 

| 4§ | Female | 490 + 52 
| 


Gross Thoracic Aorta | Microscopic Coronary 
Lesions Lesions 
C/P Ratio* pee Sm ee ow 
y Birds Birds 
with Grade of with a 
Lesions Lesions Lesions o 
% % ™ 

4.8 + 2.4 86 1220.5) 71 — 
4.4-50.4 0.0-4.0 


+ 0.7 60 |0.4+0.1)| 0 — 
1 0.0-0.8 


1440.2) 80 | 1744.3 
31.4-51.4 0.8-2.0 0-39 
16.542.7| 33 |01401| 1 |140.8 
8.5-28.3 0.0-0.3 0-7 
45.9+1.9) 100 |16+40.2| 90 | 1142.3 

| 31.4-64.7 0.3-3.5 0-26 

(12.741.7| 61 |06+02) 20 /140.9 

| 6.5-28.3 | 0.0-2.8 0-7 





31.342.7| 75 10.7 + 0.2 | 57 | 6 + 3.5 


18.4-50.0 10.0-1.3 | 0-26 
|8.7+0.9 | 64 |0440.1| 27 |3+41.6 
4.9-24.1 (0.01.0 | 0-17 
11.4+0.9| 88 |10+03] 14 |140.4 
8.4-18.7 |0.0-2.0 | | 0-6 


122.341.5|) 56 |05+0.2| 13 |05+40.5 


| 6.6-21.1 | | 0.0-1.0 | 0-4 


|| Plasma lipid data are the means of values ob- 
tained at the following experimental periods: 
BC 15—Weeks 1, 3, 5, 9 and 10 
BC 18—Groups 1 and 2—Weeks 1, 3 and 5 
BC 18—Groups 1A and 2A—Weeks, 1, 3, 5, 6 
and 11 
BC 20—Weeks 1, 3 and 5 
BC 22—Weeks 1 and 5 
** Range. 
tt Standard error of the mean. 





ciated with enhancement of hyperphospholip- 
emia, lowering of plasma total cholesterol— 
lipid phosphorus ratios to normal levels and 
susceptibility to aorta atherogenesis. This 
response pattern in hens is identical with that 
produced by oral or parenteral exhibition of 
exogenous estrogens to cholesterol-fed cockerels, 
roosters and immature female chicks.!*: ® 7 

All these findings indicate that inhibition of 
cholesterol-induced coronary atherogenesis in 
hens is effected by endogenously secreted 
ovarian estrogens. 

In our original study on the effects of es- 
trogens on cholesterol-induced atherosclerosis, 
an empiric method was utilized to establish 
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the dosage of 1 mg. per chick per day of 
parenteral estradiol. A preliminary acute 
experiment on cockerels fed plain mash was 
carried out in which a range of estradiol dos- 
ages was tested for their effects on plasma 
lipids. A dosage of 1 mg. per chick per day was 
selected because this was the minimum amount 
of estradiol capable of reproducing the plasma 
lipid pattern of the egg-laying hen. It was 
estimated that this dosage approximated the 
physiologic daily estrogen secretion in the 
mature female. The results of the present ex- 
periment on hens—both with respect to plasma 
lipid patterns and atherogenesis—reinforce 
the foregoing conclusion from our original 
assay, based exclusively on plasma lipid re- 
sponses in the cockerel fed plain mash. Physi- 
ologic (not so-called pharmacological) dosages 
of estrogen, exogenous or endogenous, are 
capable of protecting the coronary arteries of 
male and female chickens against cholesterol- 
induced atherogenesis. 

It is noteworthy that mature, gonadally- 
active chickens and humans both exhibit a 
marked sex differential—in favor of the female 
of the species—in susceptibility to coronary 
atherosclerosis. The findings of the present 
experiment lend further support to the pre- 
sumptive conclusion from our previous stud- 
ies'* that estrogens may play a key role in 
protecting premenopausal women against coro- 
nary atherogenesis. 


SUMMARY 


Mature egg-producing hens, intact or with 
ligated oviducts, are markedly resistant to 
cholesterol-induced coronary atherogenesis. 
This inhibition of coronary atherosclerosis is 
apparently effected by the endogenous estro- 
gen secretion of these female birds. 


SumMaARIO EspaNou 


Gallinas adultas productoras de huevos, 
intactas o luego de la ligadura del oviducto, 
son marcadamente resistentes a la aterogénesis 


coronaria inducida por colesterol. Esta in- 
hibicién de la ateroesclerosis coronaria es 
aparentemente producida por la_ secrecién 
endégena de estrégeno de estas aves hembras 
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Prolonged Observations of the Cardiovascular 
Status in Essential Hyperlipemia 


With Special Reference to Serum Lipid Response 
to Heparin 


By Au¥FRED Sorrer, M.D., anp Martin Murray, BS. 


Study of the natural course of essential hyperlipemia discloses that this disease is frequently asso- 
ciated wii) premature atherosclerosis. It is, therefore, our contention that we can no longer regard 
essential hyperlipemia as a benign disease. Heparin administered intravenously to patients with 
essential hyperlipemia produces dramatic though transient lowering of total lipids. This is due pre- 
dominantly to heparin’s effect upon neutral fat. Normal controls show no significant differences in 
their lipid response to heparin, though of course the degree of these changes is comparatively smaller. 


ONTINUAL observation of the clinical 
course of essential hyperlipemia 
prompts us to state that, contrary to 

previous concepts,’ it is no longer tenable to 
believe that this is a benign disease. The evi- 
dence presented below illustrates that pre- 
mature atherosclerosis is found in essential 
hyperlipemia, and that when present it is 
associated with hypercholesterolemia. 
Essential or idiopathic hyperlipemia is 
characterized by serum which contains an 
abnormally large amount of neutral fat and 
which may therefore, on standing, appear 
grossly milky. There usually is, but need not 
necessarily be, elevated serum levels of choles- 
terol, cholesterol esters, and phospholipids. 
Hyperlipemia is called essential when it is 
found in the absence of diseases which are 
known to be associated with a secondary 
hyperlipemia. These diseases are diabetes 
iellitus, lipid nephrosis, the nephrotic stage 
| glomerulonephritis, thrombosis of the renal 
‘ins, pancreatitis, hepatic disease, obstruc- 
ive jaundice, poisoning, pregnancy, anemias, 
»oxemia, Von Gierke’s disease, cachexia and 
Niemann-Pick disease. Myxedema has been 
‘nsidered to be one of the causes of second- 
‘vy hyperlipemia, but it has been our experi- 
‘e that myxedema is characterized by 
percholesterolemia alone rather than by an 


from the Laboratories of the Genesee Hospital, 
R \chester, N. Y. 


associated elevation of neutral fat. It is Thann- 
hauser’s” contention that the hyperlipemia of 
essential hyperlipemia is a retention phenome- 
non rather than a manifestation of increased 
lipid production or transportation. We studied 
a group of seven patients with essential hyper- 
lipemia for periods of one to four years with 
special and periodic examinations for early 
or occult cardiovascular disease. Serum lipid 
analyses were made frequently and the effect 
of heparin as an antilipemic agent and as a 
therapeutic tool was investigated. 


METHOD AND MATERIAL 


Seven patients, six men and one woman, were 
studied for a period of from one to four years. The 
present ages of the patients ranges from 35 to 61 
years with an average age of 46.1 years. Three 
healthy subjects ages 28 to 43, two men and one 
woman, were controls. Lipid analyses were done 
and the methods used were as follows: for cholesterol 
and cholesterol esters, that of Bloor and Knudson*; 
for fatty acids, that of Stoddard and Drury‘; for 
lipid phosphorus, that of Youngburg and Young- 
burg®, using the method of Fiske and SubbaRow.® 
The total lipids were determined gravimetrically 
according to the method of Rubin.? The Moreton 
nepholometric method® of measuring chylomicrons 
was used and the results or turbidity indexes are 
reported as Moreton units. If the resting electro- 
cardiogram was normal and symptoms were 
suggestive of angina pectoris, exercise electrocardio- 
grams were done according to our modified two- 
step test method.*!° Ballistocardiograms were per- 
formed in many instances, using a high-frequency 
table. In patients with probable intermittent claudi- 
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ALFRED SOFFER AND MARTIN MURRAY 


TaBLE 2.—Lipid Ratios of Hyperlipemia Patients after Heparin 





CE | | | | CE FC 
Hour | c = | Date | Hour | e | ee 





| Fasting | 65.5 | 1.16 | 0.400 || 1950 | Fasting | 64.8 | 0.367 | 0.119 
| 1 | 68.4 | 1.16 | 0.366 | | 2 | 59.9 | 0.848 | 0.340 
2 | 62.5 | 1.14 | 0.426 | cP = abe, 7 0.952 | 0.390 
3 61.2 | 1.26 | 0.490 | | 


| 


24 1.03 | 0.384 | 





Fasting | 0.82 | 0.273 | Fasting | 
1 0.952 | 0.317 | 4 
2 . ; | 0.225 |) 
3 os | 0.568 
“4 | | | 0.190 | 





.T. | Oct. 1953 | Fasting | 58.0 | 1.00 | 0.42 





| March 1953 | Fasting | 0.906 | 0.240 
0.362 || 1 | 68. 0.958 | 0.301 
0.307 | 2 | 72. 0.970 | 0.269 
0.358 | | 3 | 74.8 | 0.892 | 0.225 
0.293 | 24 | 1.07 | 0.242 











0.246 Fasting | é 2.20 0.788 
0.212 || | | 


0.369 | 
0.476 
0.421 | 





0.413 Fasting 
0.408 | | 2 
0.47 | 4 
0.40 | 

0.331 | 
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C.P. | 1953 | Fasting | 70.1 | 1. 0.478 | 1950 Fasting | 
| | 1 | 69.4 | 1é 0.583 1 | 
| | 2 | 70.9 | 1.96 | 0.572 | 2 
3 71.2 | 1. 0.505 4 
| 24 70.7 | 1. 0.437 | 


H.T. | Feb. 1950 | Fasting | 64.5 | 0.133 | Jan. 1949 | Fasting 


2 | 50.8 | 0.222 | Feb. 1949 | Fasting | 
| | June 1949 | Fasting | 62.8 | 0.586 | 0.245 





CE C FC 
© Cholesterol Esters/Cholesterol; Pp’ Cholesterol/Phospholipids; >’ Free Cholesterol/Phospholipids. 


Ail values are expressed as mg. per 100 cc. of serum, and phospholipids are expressed as lecithin or 25 X lipid 
phosphorus. 


FACIUS, + os 
mg. per 100 cc. of serum except the turbidity 1n 


Pauly 


tions the skin temperatures before and after ap- 
cations of heat to the lower extremities was 
) easured under basal conditions in a special room 
pt at 66F. The Rauh surface pyrometer was REsULTS 


| ed. Diets used were not measured but gross re- The blood chemistry figures (tables 1 and 2) 
! ction of cholesterol and/or fat was used. Glucose 


a demonstrate that for the period of observa- 

t. lerance tests were done when indicated. The effect en: th eae alte tial h li : 

( heparin in essential hyperlipemia was tested by a ae ee _— a - o— a 
‘ing intravenous heparin to patients in the fasting showed no drastic change in their serum lipids. 

© ate. The amount of heparin was 1 mg. per kilogram, Improvement due to dietary restrictions or 


and following this blood specimens were drawn at 
1-hour, 2-hour, 3-hour and 24-hour intervals. 


Toatal Linids: FA, 


77 


are expressed as 
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TABLE 3.—Serum Lipids in Controls after Heparin 





Pt. (Date Hour TL 
A.S. | | Fasting | 821) 487) : 256) 176 < 85 
790, 458 8 254) 154) 203 66 
768) 472 220 146 13 
739) 428 236, 158, 190) 17 
782 502 150, 200, 93 


FA | NF | C /|CE/| P |T 


Fasting | 983) 605 194 230, 47 
868 502 214) 220) 6 
835) 458 196, 230, 12 

590 182) 13 
931) 561) : 190, 225 166 





670, 384) 140 212) 152, 193, 11 
659) 325 60 ¢ 158 221; 8 
691) 384; 128 228) 152, 210 16 
706, 413, 156, : 159, 213, 28 
689) 369, 117 152, 202) 16 


TL, Total Lipids; FA, Fatty Acids; NF, Neutral 
Fat; C, Total Cholesterol; CE, Cholesterol Ester; 
P, Phospholipids; T, Turbidity Index. All values are 
expressed as mg. per 100 cc. of serum except the tur- 
bidity index which is recorded as Moreton units. 


CE Cc FC 
Cc , e 


Pt. Date Hour 


Fasting 8.8 .26 | 0.393 
.25 | 0.493 

14 0.384 

0.410 


Fasting 
1 
2 
3 
24 


Fasting 71. ‘ 0.31 
-11 | 0.39 
.09 | 0.36 
.97 | 0.22 
.21 | 0.46 


CE C 
c’ Cholesterol Esters/Cholesterol; p’ Choles- 


FC 
terol/Phospholipids; ?P? Free Cholesterol/Phospho- 


lipids. All values are expressed as mg. per 100 cc. of 
serum and phospholipids are expressed as lecithin 
or 25 X lipid phosphorus. 


weight reductions was only transient. This 
may be because the patients became careless 
in their eating habits, but it is more likely that 
a lipid escape phenomenon appeared since it 
occurred even if the patients were kept con- 
sistently at lower weight levels. The exception 
to this finding was patient G. T. who demon- 
strated dramatic return of serum levels to 
normal during combined dietary and heparin 
therapy (table 1). However, this individual 
had had the shortest period of observation, 
and it will be necessary to recheck these re- 
sults within the next year before they can be 
considered more than a transitory phenom- 
enon. 

Heparin produced profound effects upon 
serum lipids in both healthy controls as well as 
in patients who had essential hyperlipemia 
(see tables 1, 2, 3 and 4). The maximum 


LwW.-1953 


TOTAL LIPIDS 
FATTY ACIDS 
NEUTRAL FAT 
TOTAL CHOLESTEROL 
PHOSPHOLIPIDS 


J HEPARIN 68MG 


FASTING ' 


HOURS AFTER HEPARIN 


Fig. 1. Effect of heparin upon serum lipids in 
patient with essential hyperlipemia. 
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cegree of this effect occurred three to four 
lours after administration and serum levels 
rsturned to their previous levels within 24 
lours (fig. 1). That this effect could be re- 
jeated after a six-month to three-year lapse 
c! time was demonstrated by repeated tests in 
taese patients (fig. 2). The lipid most drasti- 
cilly affected by heparin was neutral fat and 
accordingly changes occurred in the total 
lipids and fatty acids. With a rare exception 
(ig. 3) cholesterol and phospholipids showed 
a trend which was downward but statistically 
insignificant. This again is evidence that, ex- 
posed to dietary or pharmacologic factors, 
these two lipid components show less fluctua- 
tion than the more dynamic neutral fat." 
Cholesterol and cholesterol ester values were 
determined by both the Bloor and the Schoen- 


L.w, 


TOTAL LIPIDS 
FATTY ACIDS 
NEUTRAL FAT 
TOTAL CHOLESTEROL 
PHOSPHOLIPIDS So 


eooo00°0 


MG. PER 100 CC 


eg 


“r= 
4 HEPARIN 68 MG 
FASTING 2 4 
HOURS AFTER HEPARIN 
OO r ep eye . 
"rq. 2. Reproducibility of effect of heparin upon 


se um lipids in patient L. W. three years before test 
dc nonstrated in figure 1. 


heimer-Sperry method, but, since the same 
trends are evident in the results, only the 
Bloor determinations are reported. When the 
relatively negligible response of serum choles- 
terol to heparin is contrasted to the drastic 
reorientation which heparin produces in the 
character of cholesterol distribution in the 
ultracentrifugal pattern there is striking evi- 
dence that the biochemical determination of 
serum lipids describes only a small part of the 
lipid state." The turbidity index is a quanti- 
tative method of measuring the largest lipid 
particles, chylomicrons, which are composed 
primarily of neutral fat. This index measured 
in Moreton units showed approximately the 
same relative changes as chemical analyses of 
neutral fat (fig. 4). In recent years increasing 
importance has been attached to the ratio of 


Et, 1953 


TOTAL LIPIDS 
FATTY ACIDS 
NEUTRAL FAT 
TOTAL CHOLESTEROL 
eae iaiaacaaldaate = a 
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FASTING 


HOURS AFTER HEPARIN 


Fig. 3. Effect of heparin upon serum cholesterol 
and phospholipids in a patient with essential hyper- 
lipemia. Like our other cases these values show no 
significant fall and even a slight rise in this instance. 
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G.T. 1953 
TOTAL LIPIDS 
FATTY ACIDS 
NEUTRAL FAT 


TURBIDITY INDEX 
(IN MORETON UNITS) 


MORETON UNITS OR MG. PER 100 CC. 


FASTING ' 
HOURS AFTER HEPARIN 
Fig. 4. Effect of heparin upon serum lipids in a 
patient with essential hyperlipemia demonstrating 


the fall in neutral fat and chylomicrons. (Turbidity 
Index expressed in Moreton units.) 


cholesterol to phospholipids. More recently 
Jackson and Wilkinson" have minimized the 
reliability of this ratio and have instead recom- 
mended the use of the free cholesterol-phos- 
pholipid ratio. In tables 2 and 4 these two 
ratios as well as the cholesterol ester-choles- 
terol ratios are recorded for all patients and 
controls before and after heparin. Heparin 
produced neither marked nor consistent 
changes in these ratios. There is, in many 
cases, some indication of improvement in the 
cholesterol-phospholipid ratios, but it is un- 
likely that this is significant. A review of the 
fasting lipid ratios discloses no new concepts. 
These ratios often demonstrate what is felt to 
be a prognostically ‘‘bad’’ ratio, that is a high 
numerical ratio, but premature cardiovascular 
pathology is found in the presence of a “good” 
ratio, as for example in patient G. T. (table 2). 


CasE HIstToRIEs 


Case 1. G. T. is a 38 year old man who sought 
medical attention at the age of 35 because of xan- 


thoma on his hands, elbows and knees. These lesions 
were painful when pressure was applied to them 
The patient was put on a very moderately restricted 
low fat-low cholesterol diet, and this cleared up the 
hand lesions slowly during a period of one year. The 
patient has had symptoms which are characteristic 
of those of angina pectoris for the past one and on¢ 
half years. In 1952 he had a prolonged episode ot! 
substernal pain. In March of 1953 the patient was 
put on a rigid weight reduction diet of 1000 calories 
and succeeded in losing 29 pounds in the next hal: 
year. During this period of weight reduction th 
lesions on the knees and the elbows began to dis 
appear (fig. 5). In April 1953, heparin, 50 mg. intra 
venously, was given therapeutically twice weekly 
and, beginning in June 1953 the dosage was cut to 
50 mg. once weekly and continued for five months. 
The patient’s electrocardiogram (fig. 6) demon 
strates an old anteroseptal myocardial infarction. 


Case 2. E. I. is a 56 year old man, who has had 
symptoms of intermittent claudications for th 
past four years. His serum lipids are described in 
tables 1 and 2 and in figure 3. The patient had a 
markedly abnormal temperature response as mani- 
fested by skin temperature changes demonstrated 
in figure 7. The temperature curve in the bottom of 
the figure shows marked improvement following a 
regimen of weight reduction. 


Case 3. Patient A. T. is a 35 year old man who 
has xanthomas. For the past four years the patient 


Fic. 5. Elbow of patient G. T. demonstratin.; 
xanthoma. 
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Fia. 6. Electrocardiograms of patient G. T., 1953 showing the pattern of old anteroseptal myo- 


cardial infarction. 


has had repeated episodes of substernal pain which 
are suggestive of angina pectoris. The patient has 
not been able to work because of this distress. The 
only objective evidence of heart disease is a dis- 
tinctively abnormal ballistocardiogram which is 
pictured in figure 8 in a somewhat improved state. 
The patient’s blood lipid analyses are demonstrated 
in tables 1 and 2. 


DIscussION 


The serum hypercholesterolemia so fre- 
quently found in essential hyperlipemia is 
considered to be due neither to increased pro- 
duction nor to increased utilization or transpor- 
tation of fat depots.2 The hypercholesterolemia 


3 
3° 


av 


a 


Rane Inttor Water 3° C. 


, Fie. 7. Skin temperatures of the right foot follow- 
ins immersion of the arms in hot water (43 C.) in 
paiient E. I. Each line represents one toe, the dotted 
lit.os on 3/23/50 and the solid lines on 10/17/50. The 
ar: ow points to the time interval on 3/23/50 when the 
ri: ht big toe showed a bluish discoloration. Such dis- 
co oration did not occur on 10/17/50. 


may be entirely secondary to the greater 
carrying capacity of the elevated level of 
serum neutral fat. Whatever the mechanism 
of this hypercholesterolemia is, it is our fervent 
belief that these patients must be watched for 
signs of premature atherosclerosis. Four of the 
seven patients described in this manuscript 
manifested both signs or symptoms of pre- 
mature atherosclerotic involvement of the 
coronary or peripheral vascular tree (table 5). 
Serum lipid studies in these subjects possess, 
therefore, an urgent clinical appeal. 

That essential hyperlipemia may be heredi- 
tary has been commented upon before. Our 
data give further credence to this concept, 
for the sister of patient L. W. demonstrates 
the same abnormal pattern of serum lipids that 
he shows (tables 1 and 6). The blood serum 
values of the mother of patient G. T. are 
distinctly those of hyperlipemia (table 6), and 


INSPIRATION. 

Fig. 8. Ballistocardiogram of patient A. T. During 
inspiratory breath-holding amplitude decreases and 
most complexes are not identified. During expiration 
the amplitude increases to a normal level with well- 
formed, definitive complexes seen. 
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TABLE 5.—Clinical Status of Seven Patients with Essential Hyperlipemia 


Duratior 
of Ob- 
servatior 
(years) 


Patient Age Symptoms Objective Findings Signs and Symptoms Therapy 
I ymy I 


H. O. 46 (1) Intermittent (1) Xanthoma 8 years Low fat, low chol. 3 
Male claudications | (2) Abnormal skin diet 

(2) Angina pectoris temp. response. Wt. loss—18 lbs. 
Right leg 


56 Intermittent clau- 
dications 


Abnormal skin temp. | 6 years Low fat, low chol. 
response. Right leg diet 
Wt. loss—16 lbs. 


46 None 


None (i.e. other than 
serum lipids) 


Known hyper- Low fat diet 
lipemia 8 years 


61 None 


Xanthoma 5 years Low fat, low chol. 


Male diet 


L. W. None 
Male 


Jipemia retinalis 5 years ,0ow fat, low chol. 
Lipemia retinali 7 I fat, | hol 


diet 


Aco : Angina pectoris? Markedly abnormal 5 years Low fat, low chol. 


Male ballistocardiogram diet 


pa. Angina pectoris Xanthoma 


Male One episode of pro- | Myocardial infarct pat- 
longed chest pain’ tern electrocardio- 


gram 


it is instructive to note that the serum lipid 
pattern of the father of G. T. is entirely nor- 
mal. The mother’s hyperlipemia may, how- 
ever, be secondary rather than _ essential 
because unlike all other subjects in this series 
(by definition) she has diabetes mellitus. 
Another comparable mother-male child rela- 
tionship. was discovered (patient L. W.), and 
we have begun further investigation of pos- 


TaBLe 6.—Fasting Serum Lipid Values of Close 
Relatives of Two of Our Patients with Essential Hy- 
perlipemia. Sister of L.W. Has Essential Hyperlipemia, 
Mother of G. T. Has Secondary Hyperlipemia 








Turbidity 


Subject TL FA | NF C |Ce;| P 


Sister of 
fae eee 
Mother of 
iS; 7..<.) 2 


4073) 3365| 2955) 480) 292) 400, Lipemic 
700, 259) 403) 218) 418 Lipemic 


TL, Total Lipids; FA, Fatty Acids; NF, Neutral 
Fat; C, Total Cholesterol; CE, Cholesterol Esters; 
P, Phospholipids; T, Turbidity Index. All values are 
expressed as mg. per 100 cc. of serum except the tur- 
bidity index which is recorded as Moreton units. 


Skin lesions 3 years. Low calorie diet 
Angina pectoris) Wt. loss 30 lbs. 
144 years Heparin 


sible subclinical relationships between these 
fascinating metabolic diseases. 

Intravenous heparin produced — profound 
changes in the sera of our patients, but we 
feel that it is impossible at this time to state 
that heparin should be considered to be a 
therapeutic agent in essential hyperlipemia. 
Eventually we must answer the question, 
what happens to the lipids in the sera that 
heparin clears? The Danish investigators" 
suggest that sulfur-containing compounds such 
as heparin predispose to a release or precipita- 
tion of lipids in blood vessel walls. The 
spectacular lipid response of patient G. T. to 
weekly and biweekly therapeutic injections oi 
heparin cannot be denied, but the role oi 
weight reduction which occurred concomi- 
tantly in this patient must be evaluated before 
the role of heparin can be decided upon. 


CONCLUSIONS 


Seven patients with essential hyperlipemia 
with an average age of 46 years, were ob 
served for an average period of two and one 
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hilf years. Four of these subjects manifested 
0 jective and subjective evidence of prema- 
tire atherosclerosis. Repeated serum lipid 
aialyses in these patients and in normal con- 
trols after specific dietary or total caloric 
restrictions revealed a relatively static blood 
pcture when viewed in terms of years rather 
than months. 

Intravenous heparin produced dramatic 
though transient lowering of total lipids, but 
this was predominantly due to its action upon 
neutral fats since cholesterol and phospho- 
lipids showed only minimal changes. This 
characteristic of heparin could be demon- 
strated repeatedly. 

The prolonged use of heparin as a thera- 
peutic agent was studied, and though no 
certain effect can be attributed to this therapy, 
further study in this direction is warranted. 

The turbidity index described in Moreton 
units is a means of determining quantitatively 
the changes in chylomicrons, but the bio- 
chemical determination of serum neutral fat 
permits the observation of the same trends. 

A dispersing property of heparin could 
produce the changes in the ultracentrifugal 
and chylomicron values but there is no ex- 
planation at this time for the absolute de- 
crease in neutral fat following heparin 
administration. 

Heparin produced no consistent effect upon 
the cholesterol-phospholipid, free cholesterol- 
phospholipid or cholesterol esters—cholesterol 
ratios. 

Our control subjects showed no significant 
differences in their lipid responses to heparin, 
though of course the degree of these changes 
was comparatively smaller. 


SuMARIO EspaNou 


Siete pacientes con hiperlipemia esencial, 
con un promedio de edad de 46 ajios, fueron 
ohservados por un promedio de dos ajios y 
medio. Cuatro de estos sujetos manifestaron 
evidencia objetiva y subjetiva de ateroesclero- 
sis prematura. Repetidos analisis del suero 
pura lipidos en estos pacientes y en controles 
normales luego de restricciones especificas 
el: cuanto a la dieta y total de calorias, reve- 
laron un cuadro relativamente estatico cuando 


se visualizé en término de afios en lugar de 
meses. 

La heparina intravenosa produjo un decre- 
mento dramatico transiente en el total de 
lipidos, pero esto fué predominantemente 
debido a la accién en la grasas neutrales 
porqué el colesterol y las fosfolipinas mostraron 
solamente cambios minimos. Esta caracteris- 
tica de la heparina se pudo demostrar repe- 
tidamente. 

El uso prolongado de heparina como un 
agente terapetitico se estudio y aunque ningtin 
efecto cierto puede ser atribuido a esta terapia, 
mas investigacion en esta direcciédn esta 
justificada. 

El indice de turbieza descrito en unidades 
Moreton es un medio de determinar cuantita- 
tivamente los cambios en quilomicrones, pero 
la determinacién bioquimica de la grasa neutral 
del suero permite la observacién de las mismas 
tendencias. 

La propiedad de dispersar de la heparina 
puede producir los cambios en los valores de 
la ultracentrifuga y quilomicrones pero no 
existe explicacién en el presente para el decre- 
mento en grasa neutral que acompajia a la 
administracién de la heparina. 

La heparina no produjo un efecto consistente 
en las proporciones de colesterol-fosfolipina, 
colesterol libre-fosfolipina o esteres de coles- 
terol-colesterol. 

Nuestros sujetos controles no mostraron 
diferencias significativas en sus respuestas 
lipidas a la heparina aunque uaturalmente el 
grado de estos cambios fué comparativamente 
mas pequefio. 
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A Comparison of the Cerebral Hemodynamic 
Response to Aramine and Norepinephrine in 
the Normotensive and the Hypotensive Subject 


By Joun H. Moyer, M.D., Georce Morris, M.D., anp Harvey Snyper, M.D. 
WITH THE TECHNICAL ASSISTANCE OF C. PoLK SMITH 


Previous observations have demonstrated a depression in cerebral blood flow during controlled 
hypotension with ganglionic blocking agents. Cerebral blood flow is also decreased when normo- 
tensive individuals are made hypertensive by the administration of vasopressor agents. The op- 
posite response is observed when hypotensive individuals are made normotensive by the adminis- 
tration of these same agents, in which circumstance cerebral blood flow is increased. 


XPERIMENTAL work on the cerebral 

circulation in laboratory animals has 

indicated that the volume of blood 
flowing through the brain parallels the systemic 
blood pressure.! Observations which were 
made following the administration of dihydro- 
ergocornine to normotensive subjects? showed 
that cerebral blood flow is not altered following 
minor reductions in blood pressure. However, 
when the blood pressure is reduced to moderate 
or marked hypotensive levels, the cerebral 
blood flow decreases.? When norepinephrine is 
infused intravenously into normotensive sub- 
jects the cerebral blood flow decreases as the 
blood pressure rises*: ® to hypertensive levels, 
probably indicative of preferential cerebral 
vasoconstriction. It has been suggested that 
this latter response might have a harmful effect 
on the brain by superimposing additional cere- 
bral vasoconstriction when such vasopressor 
agents as norepinephrine are used for the treat- 
inent of hypotensive states.‘ The purpose of 
the current report was to study the effect of 
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/inthrop-Stearns, Inc. 


a synthetic vasopressor amine (Aramine) on 
the cerebral circulation in the normotensive 
individual and to compare this response with 
that of norepinephrine. Additional comparisons 
were made on the response of normotensive 
subjects who have been made hypertensive by 
giving a vasopressor agent, as compared with 
the response when the blood pressure was only 
returned to control levels in patients who were 
previously made hypotensive by a ganglionic 
blocking agent. 


METHODS 


Cerebral hemodynamic studies were made on 22 
normal subjects. The patients were divided into 
two groups. There were 11 patients in group 1, 
all of whom were normotensive. Seven of them re- 
ceived Aramine and four received norepinephrine. 
Only four patients received norepinephrine because 
our observations merely confirmed the previously 
reported observations of others,! > which indicated 
that cerebral blood flow was slightly depressed by 
this agent when administered to normotensive 
subjects. Therefore, further studies did not appear 
to be indicated. Cerebral blood flow was deter- 
mined by the nitrous oxide method.® Analytic tech- 
nics and procedures used have previously been 
described.’ After suitable control observations, the 
vasopressor agent was administered by continuous 
intravenous infusion at a rate adequate to increase 
the blood pressure about 30 to 40 per cent. The 
concentration of Aramine was 50 mg. per liter in 
normal saline. The concentration of norepinephrine 
was 4 mg. per liter. After the blood pressure was 
stabilized at the hypertensive levels for 10 to 15 
minutes the cerebral blood flow determinations were 
again repeated. 

Control observations on the 11 patients in group 
2 were made in a similar manner to the control 
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TABLE 1.—The Effect of Blood Pressure Elevation with Aramine on Cerebral Hemodynamics 


Cerebral 
Mean BI. 


Pulse Rate Panes.* 


ml./100 
Gm./min. 


Resist.* 


Cc D 


Blood Flow, Cerebrovasc. | Cerebral O2 


CEREBRAL HEMODYNAMIC RESPONSE TO ARAMINE AND NOREPINEPHRINE 


| | | 
| 
| Respira- 


Hemat. | tory Rate 


Auscult. Bl. Press. 
Syst. Diast. 


Uptaket 


D 


: SLES Us» leis 


Response to Aramine 


B.W. 
B.S. 

V.A. 
C.D. 
C.B. 
ya. 

E.L. 


82 


112 
116 
130 
135 
118 
122 
110 


64 
64 


37 
62 
56 
46 
42 
ot 
74 


7 
2 
88 A 
96 
95 
88 
90 
66 | 88 | 120 
ss than 0.01 


76 
64 


—eS ee et 
RK ww Nw Nw eK Ww 


64 78 


58 | 53 
p<05 


Mean 
Stat. sig. 


Mean % of con- 
91 


150 


110 

90 
110 
120 
120 
114 
110 


Co Ot Ne 
on — & oe 
mewn fp © aI 


bn 
w 


111 





Response to Norepinephrine 





66 | 68 | 101 | 132 
56 | 85 | 123 
78 | 90 | 117 
60 | 98 | 125 


56 
51 
41 
50 


1. 
A. 
2. 
1. 





88 | 66 | 94 | 124 2.6 


p less than 0.01 


50 | 1.7 
p< 
0.02 


Mean % of con- 


Stat. sig. com- 
bined obser- 
vations on 
Aramine & 
norepineph- 
i p less than 0.01 


p< | p <0.01 
0.3 


3.7 





+ Mean Blood Pressure—direct arterial manometry. 
Mean Blood Pressure. 


Cerebral Blood Flow 
t Cerebral Oxygen Uptake per 100 Gm./brain/minute. 


* Cerebrovascular Resistance = 





C, Control; D, After blood pressure elevation; Stat. Sig., Statistical significance. 


observations on the patients in group 1. Then the 
blood pressure was reduced by a continuous infu- 
sion of one of the ganglionic blocking agents (hexa- 
methonium, Pendiomide* or Arfonadt) until maxi- 





* Pendiomide (pentamethyl-diethyl-3-azo-pen- 
tane-1,5-diammoniumdibromide) furnished through 
the courtesy of Ciba Pharmaceuticals, Inc. 

+ Arfonad (d-3,4(1’,3’-dibenzyl-2’-keto-imidazo- 


mum reduction in blood pressure was obtained or 
the mean blood pressure was approximately 50 mm. 
Hg.* The average rate of infusion of Pendiomide 
was 5 mg. per minute, of hexamethonium, 4 
mg. per minute, and of Arfonad, 7 mg. per min- 





lido)-1,2-trimethylene thiophanium d-camphor sulfo- 
nate) furnished through the courtesy of Hoffmann- 
LaRoche, Inc. 
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TABLE 2.—The Effect of Blood Pressure Elevation with Aramine on Cerebral Blood Constituents 


Arterial O2 Venous O2 
Pt Jol. % Vol. % 


ne | D|c 


~_— | 


16.4 | 11.0 
14.9 | 9.2 
| 15.6 | 7.8 
|} 12.1 | 8.0 
avg } SE: 
18.8 | 12. 
10.3 | 6.3 


—_ 
Orr ono re 


CoN NIMH 


Mean ; 3.4" 9. 


Mean % of con- 


A-V O: Differ- 
ence Vol. % 


Art. COs Ven. CO2 Art. P CO2|Ven. P CO>} Jugular 
Vol. % Vol. % mm./Hg | Press. 
cS D c 


Response to Aramine 


34.2 | 40.6 |39.5 

| 37.4 | 45.9 |45. 3¢ 3 | 43 

| 37.2 | 48.6 |45.4 | 31 | 28 49 

47.6 | 51.3 |52. 64 | 7. 
46.2 | 43.6 |52.6 | 3 | 50 |11.2) 10.0 
46.1 | 53.0 |54.2 | 39 | 3 oi;—| — 
52.3 | 57.7 46 (10.0) 12.0 


43.0*| 48.7 50*|10.210.3* 


100 100; | | 101 


Response to Norepinephrine 


7.5 
7.0 
10.8 
8.1 


ee , . is 8.4 


Mean % of con- 
i Sauce 99 


6.2 | 41.9 
2 | 38.6 
46.2 

39.1 


41.5 





* Not statistically significant. 


ute. Since the blocking agents were administered 
for at least 30 minutes, the amount of drug infused 
over this period of time should be adequate to 
block autonomic ganglia, as estimated by vagal 
ganglionic blockade, if this response in man is of 
the same order of sensitivity as it is in the dog. 
\fter the blood pressure was maintained at hypo- 
tensive ranges for 15 to 20 minutes, observations 
on cerebral blood flow were again made. The infu- 
sion of the ganglionic blocking drug was then con- 
tinued and norepinephrine or Aramine was infused 
us rapidly as necessary to return the blood pressure 
to or above the control observations. After the blood 
pressure was restabilized at this level, the cerebral 
ood flow was again determined and the results 
ompared with those obtained on the patients in 
group 1 in whom the same vasopressor agents were 
« {ministered to normotensive subjects whose blood 
}ressures were subsequently increased to hyper- 
tonsive levels.t 


t The absolute increase in blood pressure (mm. Hg) 
‘ter the vasopressor agent was somewhat greater in 
he patients in group 2 as compared with group 1 
nd the percentile increase was considerably larger. 


RESULTS 

The mean arterial blood pressure was in- 
creased about 36 per cent on the average for 
the group of patients receiving Aramine alone. 
This was due to a rise in both systolic and di- 
astolic pressure and was associated with a 
sharp increase in cerebrovascular resistance 
which was statistically significant (p less than 
0.10). The response to norepinephrine was 
similar (p less than 0.02). When the observa- 
tions on the response to Aramine and nor- 
epinephrine were combined the increase in 
cerebrovascular resistance was highly sig- 
nificant (p less than 0.01). There was frequently 
a reduction in cerebral blood flow during the 
administration of Aramine quite similar to 
that seen in patients receiving norepinephrine 
(4) (table 1), although the change was not 
statistically significant for the group. The 
cerebral oxygen consumption (CMRO,) showed 
considerable variation but this did not appear 
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TABLE 3.—Observations on Cerebral Oxygen Metabolism and Cerebral Hemodynamic Response to Blood Pressure 
Elevation with isnot agente Following | Initial Hypotension Due to > engriens Blockade 


Mean Bl. 
Press. | 
Vasopressor Agent (mm. Hg) | 


Cerebral Blood Cerebro- 


s vasc.t 
Flow Resist. 


| Cerebral Oot 


Consump. A-V O: Diff. 


Ganglionic Blocking 
Agent 


re 
| 


NOM PONS | 


.7)1.64.1/3.3/4.0) 
4)2.23.02.63.4 


36 |2.4/2. 1/3.3/2.6|2.0/2.4 
Norepinephrine | 96) 75)105) (2.0) 
Arfonad 
Aramine 108) 61/120 | 
Hexamethonium 
Hexamethonium 


Ci@i sic V CcC;D|V;c;D 1 
——- 
Arfonad Norepinephrine | 96| 52/120 | | ; 
Arfonad | 75) 51 IL. 7\2.0/2. 1/2. 8)2. 93. 2/4. 
Norepinephrine 110) 58 110) 38 (2.3/1.7|2. 9/2. 5/2. 7/2.9 
Arfonad Norepinephrine | 94) 44/110 35 1.8/3. 1/2. 9/2. 62. 6/7. 
Hexamethonium 42. 1/4. 1/3. 73. 87. 
Aramine | 98 68/118] 4¢ 
Hexamethonium Aramine 104, 61/105) 75 
Hexamethonium 
Hexamethonium 
Pendiomide 


Norepinephrine 


Norepinephrine | 96) 54/118 
Norepinephrine 100) 


56 

64 

65 

Norepinephrine _|100) 80/140) 69 65 
50 

42 

| 66/110) 49 53 


3) 
1 
0/1.9/1.8/2.6|2.2/2.9 
4 
5 
7 


42.4)2. 8\3. 12.5) 
9 .6|2. 3)/3.6)/2. 93.0 : 
1.2)2.1/2.913.2/3.0 ; 





53) 96) 54 
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¢ See table 1 for methods of measurement. 


| 61114) 54 | ¢ 50 |2.0)1.7 





* When blood pressure increased from 110 to 145 the cerebral blood flow decreased to 38 and the arterial- 


venous oxygen increased to 8.4 volume per cent. 


t When blood pressure increased from 110 to 155, the cerebral blood flow decreased to 49 and the arterial- 


venous oxygen increased from 5.7 to 6.3. 
C = control observations; D = 


observations after blood pressure reduction with ganglionic blocking agent; 


V = observations after blood pressure elevation with vasopressor agent. 


to be affected in any consistent manner. These 
variations probably reflect unstable cerebral 
hemodynamics. 

The administration of Aramine was not as- 
sociated with any significant alterations in 
oxygen or carbon dioxide content of the blood 
flowing to or from the brain. There were no 
alterations in the partial pressure of arterial 
carbon dioxide. Although there was some 
variation in the extraction of oxygen from the 
blood as it passed through the brain, this too 
was inconstant. In the case of norepinephrine, 
there was a small but rather constant increase 
in the extraction of oxygen (jugular blood), 
probably a reflection of a slightly greater re- 
duction in cerebral blood flow. These responses 
to norepinephrine, which have previously been 
reported,*: > occurred irrespective of directional 
alterations in arterial partial pressures of 
carbon dioxide (p CO.). This indicates that 
the reduction in cerebral blood flow is due to 
the vasoconstrictor effect of the drug rather 
than due to hyperventilation and a reduction 
in arterial partial pressure of carbon dioxide. 

When the blood pressure was reduced sig- 
nificantly with any of the ganglionic blocking 


agents, the cerebral blood flow decreased. The 
extraction of oxygen from the blood was in- 
creased and thus, for the most part, cerebral 
anoxia was prevented. However, in several 
instances when the pressure was markedly re- 
duced, this compensation was inadequate and 
the oxygen uptake (CMRO,) decreased. The 
cerebral hemodynamic response to raising the 
blood pressure from hypotensive levels to 
normotensive ones was quite consistent. As 
the blood pressure rose, the cerebral blood flow 
returned to or approached control levels and 
the cerebral oxygen consumption (CMRO,) 
if previously depressed also returned towards 
the control value. As the cerebral blood flow 
increased the compensatory increase in arterio- 
venous oxygen difference, which previously 
existed, now decreased. 


DIscussIOoN 


It appears that in normotensive subjects 
the cerebral vascular response to Aramine is 
at least qualitatively similar to the response 
to norepinephrine. As the blood pressure is 
increased to hypertensive ranges these vaso- 
constrictor agents have a direct effect on the 
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‘erebral vessels which is somewhat greater 
than on the over-all circulatory bed. As a re- 
cult, the cerebral blood flow is slightly de- 
‘reased in some instances. A different set of 
‘ireumstarices exist when the blood pressure is 
;educed to hypotensive ranges. Since the cere- 
ral circulation is probably not under the 
gulation of the autonomic nervous system,! 
(he cerebral circulation will be more dependent 
passively) on systemic blood pressure and 
cal cerebral tissue factors which are respon- 
ible for maintaining cerebrovascular resistance 
‘han is true of the general circulation. There- 
‘ore, when the blood pressure is moderately 
educed, the cerebral blood flow also decreases 
unless local tissue factors act in such a manner 
as to produce vasodilatation (active or passive) 
and thus return the blood flow to the control 
levels. The net result will depend on the in- 
tensity of the individual opposing forces. 
When the systemic blood pressure is reduced 
with ganglionic blocking agents, cerebral blood 
flow is depressed. This is quickly reversed when 
the blood pressure is returned to control levels 
with norepinephrine or Aramine. Figures 1 
and 2 are typical responses. Presumably, the 
same type of response would be observed if the 
blood pressure were reduced by hemorrhage 


Hexomethonium 
Infusion Norepinephrine 
Infysion 
Control 


——— 


MEAN BLOOD 
PRESSURE 


CEREBRAL 
BLOOD FLOW 


TIME IN MINUTES ————— 


Fig. 1. Associated with the blood pressure 
‘duction, cerebral blood flow is moderately reduced 
nd cerebral oxygen uptake (CMRO.) is slightly 
»duced. When the blood pressure is increased with 
orepinephrine cerebral blood flow and CMRO; 
2turn toward the control levels. This is a rather 
ypical cerebral hemodynamic response. 


Hexamethonium Infusion——"3-Saang 


a 


MEAN BLOOD 
PRESSURE 


CEREBRAL 
BLOOD FLOW 


Control — 


CMRO, 


10 15 
TIME IN MINUTES > 


Fic. 2. When the blood pressure was reduced with 
hexamethonium the cerebral blood flow was markedly 
depressed and cerebral oxygen uptake (CMRO:) 
moderately so. Following an infusion of Aramine the 
blood pressure was increased. This was associated 
with a return of cerebral blood flow and CMRO:2 
toward the control levels. There was essentially no 
difference between the response to norepinephrine 
(fig. 1) and the response to Aramine. 


or shock due to other causes. Under these 
circumstances cerebral blood flow would prob- 
ably be depressed. Administering a vasopressor 
agent and thus raising the blood pressure 
towards normotensive levels could then be 
expected to increase cerebral blood flow towards 
normal. This suggests that improvement in 
the cerebral circulation can be expected to 
follow the use of vasopressor agents when used 
to increase the blood pressure from hypo- 
tensive levels to normotensive ones during the 
treatment of hypotensive states resulting from 
numerous causes. This is in direct contrast to 
the response when these vasopressor agents 
are used to raise the blood pressure from normo- 
tensive levels to hypertensive ones, 


SUMMARY AND CONCLUSIONS 


1. Observations were made on the cerebral 
hemodynamic response to raising the blood 
pressure from normotensive levels to hyper- 
tensive ones through the use of a continuous 
infusion of Aramine or norepinephrine. As the 
blood pressure increased, cerebral blood flow 
decreased. 
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2. When the blood pressure was reduced by 
the use of ganglionic blocking agents (Arfonad, 
hexamethonium, or Pendiomide), cerebral 
blood flow was depressed. The extent of de- 
pression was usually greatest in the patients 
with marked hypotension. As the cerebral blood 
flow decreased, cerebral oxygen consumption 
was partially maintained due to a more com- 
plete extraction of oxygen from the blood 
flowing through the brain. However, compensa- 
tion was inadequate and cerebral anoxia was 
observed in several of the patients who de- 
veloped very marked hypotension. When the 
blood pressure was returned from hypotensive 
levels to normotensive ranges by administering 
Aramine or norepinephrine, the cerebral blood 
flow actually increased. This response was in 
sharp contrast to raising the pressure from 
normotensive to hypertensive levels. 

3. These observations suggest that when 
vasopressor agents are used for the treatment 
of severe hypotension, the therapist can expect 
an increase in cerebral blood flow and improve- 
ment of cerebral function. 


SuMARIO EspaNou 


1. Observaciones fueron hechas en la res- 
puesta de la hemodinamica cerebral al incre- 
mento de la presién arterial de niveles normo- 
tensos a niveles hipertensos mediante el uso de 
una infusién continua de Aramine o norepine- 
frina. A medida que la presién aumenté la cir- 
culacién cerebral disminuy6o. 

2. Cuando la presién arterial fué reducida 
con el uso de agentes bloqueadores ganglidénicos 
(Arfonad, hexamethonium o Pendiomide), la 
circulacién cerebral disminuyé. La extensién 
del decremento fué usualmente mayor en los 
pacientes con marcada hipotensién. A medida 
que la circulacién cerebral disminuyéd, el con- 
sumo de oxigeno cerebral fué parcialmente 
mantenido-debido a una mds completa extrac- 
cién de oxigeno de la circulacién sanguinea 
cerebral. Sinembargo, la compensaci6én fue ina- 


decuada y anoxia cerebral se observé en dife- 
rentes pacientes que desarrollaron muy mar- 
cada hipotensién. Cuando la presién arterial 
retorné de niveles hipotensos a niveles normo- 
tensos mediante la administracién de Aramine 
o norepinefrina, la circulacién cerebral actual- 
mente aumenté. Esta respuesta estuvo en con- 
traste agudo con la obtenida cuando se au- 
menté la presién de niveles normotensos a 
hipertensos. 

3. Estas observaciones sugieren que cuando 
agentes vasopresores se usan para el trata- 
miento de la hipotension marcada, el terapeuta 
puede esperar un incremento en la circulacién 
cerebral y una mejoria en la funcién cerebral. 
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“he Relation between Blood Organic Acid 
Soluble Phosphate Fractions, Citric Acid, 


Protein Fractions, 


and Lipid Fractions 


in Atherosclerotic Heart Diseases and in 
Lipemias 
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Blood organic acid soluble phosphate fractions and serum citric acid determinations were performed 
on 39 carefully chosen cases of atherosclerosis, in order to determine whether any abnormalities 
might be detected in the oxidative phosphorylation of glucose or in the Krebs tricarboxylie acid 
cycle, respectively. No differences were observed between a series of normal individuals and athero- 
sclerotic patients. Likewise, serum protein fractionations determined chemically revealed no differ- 
ences. Only the serum lipid fractions, the total lipids and total cholesterol in particular, were 
elevated in 60 per cent of the atherosclerotic patients as compared with the normal subjects. 


gators have presented evidence that 

lipid metabolism plays a role in the 
pathogenesis of atherosclerosis. Some investi- 
gators':? have claimed that the deposition of 
cholesterol in the arterial walls may depend 
upon the concentration of total cholesterol in 
the blood. Others*: 4 have stated that the level 
of plasma cholesterol is not the determining 
factor, and that only those individuals who 
have a high cholesterol-lipid phosphorus 
ratio tend to deposit cholesterol in the ar- 
teries. Other investigators®; ® have demon- 
strated that in atherosclerotics the S; 12-20 
lipoproteins play a more important role than 
the cholesterol or the cholesterol-lipid phos- 
phorus ratio. 

{It was considered that atherosclerotics 
might reveal some impairment in carbohydrate 
vetabolism which could be detected by a 

idy of the blood organic acid soluble phos- 

ate fractions and the serum citric acid, and 

‘ich might be correlated with the lipid 
a normalities observed. The former are in- 

ative of the oxidative phosphorylation of 


I the recent past a number of investi- 
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glucose, while the latter is a product of the 
Krebs cycle which accomplishes the aerobic 
oxidation of pyruvic acid (an end product of 
the anaerobic breakdown of glucose) and of 
intermediates in lipid and protein metabolism. 
This study was initiated in an attempt to 
investigate the possible existence of any such 
relationship in atherosclerosis. In addition, the 
routine plasma lipids and the serum protein 
fractions were performed. 


METHODS 


For this study a group of normal adults who had 
no organic disturbance and who were under 55 
years of age, and a group of diagnosed athero- 
sclerotic subjects were chosen and the following 
blood chemistry determinations performed. 

(1) Organic acid soluble phosphate fractions in- 
cluding adenosine triphosphate phosphorus, diphos- 
phoglyceric acid phosphorus, hexose phosphate 
phosphorus, total organic acid soluble phosphorus, 
and inorganic phosphorus in the blood.’: * (2) Serum 
citric acid.? (3) Serum protein fractions.’ (4) Plasma 
lipid fractions including total and free cholesterol, 
lipid phosphorus, and total lipids.!-“ 

In the clinical diagnosis of atherosclerosis, the 
following criteria were employed. 

(1) In order to attempt to restrict this study to 
atherosclerotics, the patient had to be under 55 
years of age. (2) Atherosclerotics having diabetes or 
familial xanthomatosis were not included. (3) Those 
with an antecedent history of congenital or acquired 
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heart disease or of hypertensive vascular disease were 
excluded from the study. (4) The patient must have 
had a proven coronary thrombosis with myocardial 
infarction or anginal syndrome with myocardial 
ischemia, 

The above criteria were checked wherever pos- 
sible by postmortem findings. However in only two 
patients were necropsies obtained. 


RESULTS AND DISCUSSION 


In table 1 are listed a comparison of the 
results obtained in the normal individuals and 
the atherosclerotic patients. From this table 
the following observations may be made. 

The blood organic acid soluble phosphate 
fractions and the serum citric acid levels re- 
veal no significant differences between the 
normals and the atherosclerotics. Therefore, 
if any abnormalities in carbohydrate metabo- 
lism exist, the chemical methods employed in 
this study are incapable of detecting them. 
Thus we are unable to demonstrate any rela- 
tion between the blood organic acid soluble 


phosphate fractions, the serum citric acid, ard 
the plasma lipid fractions in the athero- 
sclerotic. 

The serum protein fractions likewise r:- 
vealed no differences. Baker and Merivale® 
who utilized the same procedure for fra:- 
tionating serum proteins as was used her, 
observed that the method is not reliable for 
detecting slight alterations in levels of alpha 
and beta globulins. It is intended to furth«r 
investigate the serum proteins by paper ele:- 
trophoresis. 

The only abnormalities observed lie in the 
plasma lipids. In this study the normal range 
for the total lipids is considered to be 375 to 
800 mg. per 100 ce and for the total choles- 
terol 140 to 300 mg. per 100 cc. On this basis 
considerable overlapping occurs; but on the 
whole, the mean for the atherosclerotic is 
considerably higher than that for the normal. 
The increase in free cholesterol parallels the 
rise in total cholesterol as evidenced by the 


TABLE 1.—A Comparison of the Blood Chemistry Results Obtained for the Normal Individuals and the 
Atherosclerotic Cases 


Normals 





| Atherosclerotics 





Determination 


Range 


Inorganic phosphorus 
(mg. %) 
Adenosine triphosphate 
phosphorus (mg. %)... 
Adenylic acid P & hexose 
phosphate P (mg. %).. 3.5-9.4 
Diphosphoglyceric acid 
phosphorus (mg. %). .. 
Total organic acid sol- 
uble P (mg. %).. ae 21 .8-33.3 
Citric acid (mg. %)...... : 1.1-3.0 
Total lipids (mg. %)..... 373-785 
Total cholesterol (mg. %) 141-300 
Free cholesterol (mg. %). 30.5-76.3 
% Free cholesterol....... 17.7-30.9 
Lipid phosphorus (mg. %) 6.3-13.6 


3.9-6.6 


3.1-6.9 


6.3-14.0 


Total cholesterol 

Lipid phosphorus 

Total protein (Gm. %).. 
Albumin (Gm. %). 

Alpha globulin (Gm. %).. 
Beta globulin (Gm. %)... 
Gamma globulin (Gm. %)| 
Total globulin (Gm. %). .| 
A/G Ratio 


14.5-31.6 


6.12-8.21 
3.27-5.02 
0.61-1.89 
0.32-1.93 
0.11-2.24 
2.27-4.24 
1.01-2.00 


Range 


No. of | 
cases | 


37 3.0-6.3 


37 3.2-7.0 


4.7-9.3 


te 


6.2-13.0 


be 


21.5-32.4 
0.9-3.0 
573-1240 
153-405 

44.5-116 

20.6-34.5 


bo be 
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sme free cholesterol value per 100 cc. in 
normal and atherosclerotic persons. 

Table 1 shows that there was only a mod- 
eate increase in the phospholipid of the 
a herosclerotic, while the total cholesterol— 
lioid phosphorus ratio remained practically 
uichanged. Consequently, the only lipid 
fractions which are significantly altered in 
tie atherosclerotic are the total lipids and 
t tal cholesterol. 

Of the 39 total lipid and total cholesterol 
determinations performed, 24 revealed either 
ai elevated total lipid, an elevated total 
cuolesterol, or both. This abnormality in- 
volved about 60 per cent of the cases studied 
and cannot be considered statistically signifi- 
cant. 

In order to determine whether the clinical 
condition of the patient might have an effect 
on the blood chemistry findings, most of the 
determinations were performed on seven pa- 
tients while immobilized (during or immedi- 
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ately following a myocardial infarction) and 
during the recovery state which was at least 
four to six weeks after the acute attack (when 
few or no clinical symptoms were present). 
The results are listed in table 2. 

The results show that there was very little 
difference between the phosphate fractions, 
the citric acid, and the protein fractions during 
the immobilized and the recovery states. Only 
in the lipid fractions did any significant dif- 
ferences appear. In three of the seven cases 
the total cholesterol was significantly higher 
in the recovery state than in the immobilized 
state (J. M., E. S., and C. C.). The total 
lipids, on the other hand, were higher in the 
recovery state than in the immobilized state 
in four cases (J. M., E. S., C. C., and T. K.). 
However, in two cases they were lower. 

Consequently we note, as have many in- 
vestigators before us, that there does exist a 
disturbance in lipid metabolism in the athero- 
sclerotic, but, as manifested by plasma find- 


TABLE 2.—A Comparison of the Blood Chemistry Results Obtained for Atherosclerotics while Immobilized 
(t.e., During or Immediately Following an Attack) and while Ambulatory 
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immobilized state, R = recovery state. 


| 10.4 | 33.1 | 
| 76.3 | 24.9 | 
79.6 | 28.3 | 


314 
306 
281 
219 | 64.4 
| 313 | 86.7 
278 | 64.4 
306 | 76.0 





29.5 | 
27.7 | 


23.2 
| 24.8 





| 8.7 | 18.7 | 


153 a) 
14.5 | 23.8 
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29.2 | 


13.1 | 29.0 | 
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ings, the disturbance is inconsistent and 
variable. The possibility remains that the 
ambulation of the patient and his nutritional 
state would influence the results obtained. 

Complete autopsy examination of two of 
the studied cases (E. C. and T. K.) revealed 
extensive myocardial infarction due to coro- 
nary artery disease. The coronary arteries, 
aorta and the major arteries showed extensive 
atheromatous intimal disease. This consisted 
of extensive deposits of lipoid materials in the 
intima with narrowing of the lumen, calcifica- 
tion and fibrosis. The atheromatous deposits 
in the major vessels showed the usual distribu- 
tion noted in cases of generalized arterio- 
sclerosis. 


TaBLeE 3.—Blood Chemistry Results Obtained in 
Assorted Cases of Lipemia 


No. Range 


Determination 
eterm mg. % 


°o 
Cases} 
Inorganic Phospho- 

rus. . 
Adenosine triphos- 

phate Phosphorus. . 
Adenylie Acid Phos- 

phorus and Hexose 

Phosphate Phos- 

phorus 
Diphosphoglyceric 

Acid Phosphorus. . .| 
Total Organic Acid- 

Soluble Phospho- 


4.1-8.2 | 7.5 


6.7-14.0 |10.9 


21.8-34.7 |28.0 
1.5-3.2 | 2.1 
810-3513 |1057 
260-825 | 358 
64.2-320 | 104 
| 21.9-77.9 |29.1 
9.6-30.6 |15.8 


Griwee Ania... .....55. 
Total Lipids 
Total Cholesterol. . .. 
Free Cholesterol 

% Free Cholesterol... 
Lipid Phosphorus. .. . 


Total Cholesterol 
Lipid Phosphorus" 


14.1-29.9 |25.8 


Total Protein 
PND 5 cso casaas 
Alpha Globulin 

Beta Globulin........ 
Gamma Globulin..... 
Total Globulin 

BIS Be. «52.5.2: 


2.45-5.96 |3.68 + 0.76 
0.14-1.86 0.75 + 0.44 


In order to determine whether elevated 
plasma lipid in conditions other than athero 
sclerosis might influence the blood organi 
acid soluble phosphates, the serum citric acic 
or the serum proteins, these determinations 
along with the plasma lipids were performec 
on a series of assorted lipemics. Included wer 
patients with hypothyroidism, biliary cirrhosis 
cirrhosis of the liver, obstructive jaundice 
diabetes, lipoid nephrosis, and other condition: 
all characterized by either a plasma total lipic 
of over 800 mg. per 100 cc. or a plasma tota 
cholesterol of more than 300 mg. per 100 ce. 
The results are listed in table 3. 

In this group of patients the phosphate 
fractions were not significantly different from 
the normal values. The mean for the citric 
acid was somewhat higher in these lipemic pa 
tients than the mean for the normal series. In 
the 12 patients in whom serum protein frac 
tionations were performed, there was a dis 
tinct decrease in the mean albumin value with 
a smaller but significant increase in the mean 
total globulins. As far as the globulin fractions 
are concerned, only the alpha globulin dif- 
fered significantly from the normal, the mean 
being slightly higher. 

The above results show that in the lipemic 
patients as in the atherosclerotic patients the 
blood phosphate fractions and the serum 
citric acid are normal. The protein fractions, 
however, are abnormal. This may be related 
to a state of hepatic dysfunction or, as in the 
case of lipoid nephrosis included in this study, 
to a loss in albumin by glomerular filtration. 


SUMMARY 


1. Blood organic acid soluble fractions, 
including inorganic phosphorus, adenosine 
triphosphate phosphorus, adenylic and hexose 
phosphate phosphorus, diphosphoglyceric acid 
phosphorus, and total organic acid soluble 
phosphorus, serum citric acid, serum protein 
fractions, and plasma lipids including tot: 
lipids, total and free cholesterol, and lipid 
phosphorus were determined in a series cf 
normal individuals and carefully diagnose 1 
atherosclerotics. 

2. No significant differences were reveale1 
between the results obtained for the norma s 
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aid for the atherosclerotics except for the 
t tal lipids and the total cholesterol. Approxi- 
nately 60 per cent of the 39 cases of athero- 
s lerosis studied revealed either an elevated 
t»tal lipid, total cholesterol, or both. 

3. When a comparison of the blood chem- 
istry findings was made in seven patients 
daring the immobilized or acute state and 
tiie ambulatory or chronic state of myocardial 
i: faretion, again only the total lipids and the 
total cholesterol differed. However, the dif- 
ferences were inconsistent and variable. 

4. The same series of determinations listed 
ji) paragraph 1 of this summary were per- 
formed on 17 patients with lipemias of various 
types. In this group only the serum protein 
fractions differed significantly from the values 
obtained in the normal subjects. The albumin 
was lower and the total globulin higher re- 
sulting in a diminished A/G ratio. Also, the 
mean for the alpha globulin fraction was 
significantly greater than the mean obtained 
for the normal series. 


SuMARIO EspaNou 

1. Fracciones orgdnicas Acido solubles san- 
guineas incluyendo fésforo inorganico, trifos- 
fato de adenosina de fésforo, fésforo adenilico 
y hexosa fosfato de fésforo, Acido difosfogli- 
cérico de fésforo y el total de fésforo organico 
dvido-soluble, Acido citrico del suero, frac- 
ciones proteinicas del suero y lipidos plasmati- 
cos incluyendo lipidos totales, colesterol total 
y libre y fésforo lipido fueron determinados en 
una serie de individuos normales y en cuidado- 
samente diagnosticados ateroescleréticos. 

2. Los resultados no revelaron diferencias 
significativas entre los normales y los ateroes- 
cleréticos excepto por los lipidos totales y el 
colesterol total. Aproximadamente 60 por 
civnto de los 39 casos de ateroesclerosis estu- 
diados revelaron o un total de lipidos elevado, 
cc'esterol total, o ambos. 

3. Cuando se hizo una comparacién de los 
h: \lazgos de quimica de sangre en siete pa- 
ci ntes durante la inmobilizacién o el estado 
ado y el estado ambulatorio o ecrénico de 
in arto del miocardio, otra vez los lfpidos to- 
ts es y el colesterol total solo difirieron. Sinem- 


bargo, las diferencias fueron inconsistentes y 
variables. 

4. La misma serie de determinaciones enu- 
meradas en el primer parrafo de este sumario 
fueron hechas en 17 pacientes con lipemias de 
varios tipos. En este grupo solamente las frac- 
ciones de las proteinas del suero difirieron sig- 
nificativamente de los valores obtenidos en los 
sujetos normales. La albumina fué mas baja y 
la globulina mas alta resultando en una pro- 
porcién A/G disminuida. Ademas, el promedio 
de la fraccién de globulina alfa fué significa- 
tivamente mayor que el promedio obtenido en 
las series normales. 
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Clinical Method of Photographing the Smaller 
Blood Vessels and the Circulating Blood in the 
Bulbar Conjunctiva of Human Subjects 


By J@xN Dirzet, M.D., anp RicHarp W. Sr. Cuiatr, Pu.C., FPSA 


During a long-term study of the vascular disease of the smaller blood vessels in diabetes mellitus, 
the conjunctival vessels in more than 1200 diabetic and nondiabetic subjects have been examined. 
As part of the ideal delineation of these vessels it was found essential to develop a technic to pro- 
duce highly magnified, wide-field photographs of the smaller blood vessels and of the circulating 
blood in human subjects. This technic is presented and the possibility of the clinical application 


is emphasized. 


ECENTLY Knisely, Bloch and their 
R associates':? have greatly improved 
the technics used in the field of micro- 
biology of circulation. Their application of 
the stereoscopic, dissecting microscope to the 
study of the smaller blood vessels (arterioles, 
capillaries, venules) and the circulating blood 
in the bulbar conjunctiva of living individuals 
has also initiated a growing interest in capillary 
research in clinical medicine. The method is 
excellent for clinical use particularly since the 
vascular system of the bulbar conjunctiva (1) 
is easily accessible for study, (2) lies flat over 
a relatively large area and is not obscured by 
overlying tissue, (3) appears to be embryo- 
logically and anatomically related to the smaller 
blood vessels of the subcutaneous tissue and 
can reasonably be considered representative 
of this part of the vascular bed, and (4) permits 
a study of a statistically valid sample of the 
circulating arterial blood.? With this method, 
data concerning the status and the patho- 
physiologic reactions of the vessel walls and 
the circulating blood to various pathologic 
roecesses can be obtained. 
The ideal delineation of the configurative 
vd functional appearance of the conjunctival 
‘-ssels and of the appearance of the circulating 
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blood in them (aggregation of the red cells) 
may be gained by a combination of detailed 
microscopic observations and photographs of 
the field of interest. The direct observation 
gives optimal information about the over-all 
status of the components of the vascular bed, 
about transient changes as to the size and shape 
of the vessels and of the physical composition 
and the velocity of the circulating blood. The 
photographs give a permanent and accurate 
record of the changes, thus aiding the memory. 
They also permit comparisons so that dif- 
ferences in the capillary network and the 
circulation in it at various times can be es- 
tablished, thus minimizing the risk of bias. 

In an attempt to evaluate the changes and 
the reactions in the conjunctival vascular bed 
in diabetic subjects‘: > * it was found helpful 
and essential to develop a method by which the 
smaller blood vessels and the circulating blood 
could be photographed under high magnifica- 
tions. It is the purpose of this paper to describe 
such a method and give examples of some of 
the results gained from it. 


PROBLEMS AND EARLIER EFFORT 


The two main difficulties in taking photo- 
graphs at relatively high magnifications of the 
human eye are to find: (1) A set-up by which 
an over-all sharp picture of a convex object 
in continuous movement (eye bulb and the 
circulating blood) can be produced. (2) A light 
source with sufficient intensity to take a short 
exposure and at the same time prevent damage 
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PHOTOGRAPHY OF THE CONJUNCTIVAL BLOOD VESSELS 


Fic. 1. Method of photographing the smaller blood vessels of the bulbar conjunctiva in human 


subjects. 


C: Leica camera housing. R: Reflex housing (E. Leitz). B: Bellows attachment (E. Leitz). P: Sha- 
han ophthalmic lamp (Mueller & Co., Chicago). F: Speed light (Heiland Strobonar IV). D: Double 
release. H: Ophthalmic head rest. S: Kelley-Koett x-Ray tube stand. 


to the eye from either the light itself or from 
heat generated by the light. 

The technic previously reported did achieve 
some. success, but not complete acceptance.’ 
Since it consisted of photographing through 
a monocular microscope tube, the results were 
rather diffuse, though a somewhat highly 
magnified picture was obtained. One of the 
disadvantages of such a system is due to the 
high light absorption and the fact that only 
a limited part, approximately 0.18 sq. cm., of 
the conjunctiva is in focus at any one time. 


DESCRIPTION OF THE TECHNIC 


In evaluating different methods it was found 
that the result could be improved considerably. 
The set-up best suitable for the purpose can be 
seen in figure 1. The patient has to be furnished with 
a comfortable chair together with some type of 
support which will hold the head immobile during 
the procedure and which is mounted on a firm table. 
Due to the fact that the patient and operator must 
face each other and be separated by only a short 
distance, an ophthalmic table which is supported on 
a single pillar and which may be raised and lowered 
quickly is very desirable. An ophthalmic head rest 


(H) which supports the chin and allows the forehead 
to rest against a ring support fulfills the require- 
ments for immobilizing the head. A card illuminated 
with a low intensity light at some distance from the 
table is desirable as a target for the patient to look 
at. This will serve to quickly adjust the camera on 
the field in which the operator is interested and 
keep the eye immobilized for the exposure. 

The photographic equipment must be of good 
design and construction and adjustable to the pa- 
tient quickly. Because of the need for speed in opera- 
tion only a few cameras are suitable. Since either 
black and white or color film may be desired, we 
have limited our work to the 35 mm. camera. For 
this use, either the Contax, the Exacta or the Leica 
are satisfactory. We have added the mirror reflex 
housing (R) and the bellow focussing device (B) to 
the Leica camera-housing (C). As objectives either 
the Leica enlarging lens of 50 mm. focal length or 
the Zeiss microtessar of 50 mm. are suitable. This 
basic equipment proved eminently satisfactory for 
our work. 

The next problem is concerned with the camera 
support. An ideal support is the compound slide 
for the corneal microscope. When the camera is 
substituted for the corneal microscope it may |e 
moved from side to side, forward and backward ard 
up and down very quickly by means of the three 
knobs controlling these movements and at the sanie 
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tine the instrument is very rigid. If this piece of 
e uipment is not available, one can utilize equip- 
nent at his command which will do the same thing 
yw thout too much trouble. However, it must be 
ce: utioned that if a substitution is made, this equip- 
nent must-allow very rapid adjustment. For our 
prpose we have adapted an old Kelley Koett x-Ray 
ti. be stand (S). 

From our experimental work we are convinced, 
tiat the electronic flash is the best light source 
available for this purpose. We have been using a 
lieiland Strobonar IV (F) with good results. This 
has a light output of 200 Watt-seconds or a guide 
number of 70 under ordinary conditions for Koda- 
carome. This will allow a diaphragm opening of 
about 16 to 32 under normal working conditions, 
which gives the needed depth of field to cover the 
curvature of the eye. The only disadvantage we 
have encountered is the lack of a pilot light in the 
reflector.* Since the wet surface of the eye is liable 
to give undesirable reflections in the field, this 
could be omitted if we could visualize where our 
light was striking. Up to the present time we have 
used a Shahan ophthalmic lamp (P) as close to 
the flash unit as possible for focussing and in an 
attempt to obviate this fault as much as possible. 
This lighting equipment has been set up about 25 
to 35 em. from the eye and shielded with an addi- 
tional piece of lucite plate, 0.5 cm. in thickness to 
act as a safeguard in case of explosion of the flash 
tube. The smaller blood vessels in the most lateral 
part of the bulbar conjunctiva are selected for this 
work. By using the reflex housing it was possible 
to select a suitable field and bring the vessels into 
sharp focus and keep them in focus up to the in- 
stant the exposure was made. Even patients with 
relatively severe photophobia have been photo- 
graphed without discomfort due to the very short 
exposure of the electronic flash lamp 0.001 to 0.0001 
second. 

In photographing patients we usually assembled 
the various components in advance. When the pa- 
tient arrives it is necessary only to have him take 
his seat, adjust the height of the head rest and focus. 
The exposure is made by means of the double cable 
release (D), to which the mirror, shutter and elec- 
tronic flash are all integrated. Generally several 
exposures are made in rapid succession, and the 
entire procedure will not take over five minutes. 

Several other methods have been tried. In one we 
»iaced the patient in a recumbent position and 
siranged the equipment vertically. While this elimi- 
vates the head rest and table, there is a chance of 
1 tation of the head and it is much more difficult 

the operator to work above the patient. We have 





* We have been told by the Dormitzer Company, 

iidley Street, Cambridge, Mass., that they have 
lt lighting units on special order which incorporate 
ilot light along with the flash tube. 


also used a Grenough type dissecting microscope 
with the camera set up in one telescope and the 
focusing done through the other. This method has 
the following disadvantages: diaphragming is not 
possible, exposures have to be quite long when a 
constant light source is used, due to the absorption 
of light by the prisms, and are inadequate with an 
electronic flash of 200 watt-seconds. Finally we have 
experimented with larger plate cameras with long 
bellows extension. The disadvantage of such a 
method is that the time between focusing, inserting 
the plate and making the exposure is so long that 
the patient may move and thus change the field 
or the focus or both. 


RESULT AND DIscUSSION 


The negative obtained with this equipment 
has a magnification of approximately 5.5 times 
and has a sufficiently wide field. It shows a 
distinct image of the configuration of the vessels 
and circulating blood. The procedure yields 
such good results that the ultimate positive 
can be enlarged to 8 by 10 inches or even 11 by 
14 inches without loss of definition. 

An example is shown in figure 2. The course 
of the peripheral vascular components can 
easily be traced. The arterioles (a) run parallel 
to the larger venules and bifurcate at regular 
intervals to finally form the capillaries (c), 
which again join into the venules (v). From the 
picture the composition of the circulating blood 
can also be observed. It is clearly demonstrated 
that the blood cells in the vessels of this patient 
are aggregated to form intravascular clumps of 
various sizes. This clumping is most extensive 
in the capillaries (s.c) and in the venules 
(s.v), where the rate of flow normally is most 
decreased. Along the course of the arterioles 
it is often difficult to record visually the pres- 
ence of clumping on account of the rapidity 
of blood flow in this part of the network. The 
photograph, however, clearly reveals that the 
blood column in the arterioles is separated by 
“plasma” spaces as an indication of the ex- 
istence of aggregation (s.a). The aggregates, 
which are caused by changes in the relative 
amounts of colloids in the plasma, are often 
able periodically to plug the lumen of the 
smaller blood vessels and decrease the rate of 
the blood flow considerably, particularly in the 
capillaries and in the smaller venules. Evi- 
dences that this aggregation is an essential fac- 
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Fic. 2. The vascular bed of the bulbar conjunctiva in a young woman with diabetes mellitus. 
Note the course of the arterioles (a), the capillaries (c) and the venules (v). Note the marked intra- 
vascular aggregation of the blood cells in the arterioles (s.a.), in the capillaries (s.c.) and in the 


venules (s.v.). See text. (Magnification 54x.) 


tor in the development of degenerative changes 
in the smaller blood vessels have been given 
by Knisely and his coworkers’ and by Ditzel 
and associates.*: >: ® 

It is not the purpose in this paper to describe 
the changes of the conjunctival vascular bed 
in diabetes, which previously have been re- 
ported in detail‘: *; we only wish to emphasize 
the clinical possibilities of the method by giving 
the data obtained from a single conjunctival 
examination based on the combined direct 
microscopic observation and the picture pre- 
sented (fig. 2). 


Case 827. A 24 year old female, with diabetes 
mellitus of six years duration, was receiving 64 
units of insulin daily. Examination of the urine 
revealed no albumin or ketone bodies. The nonpro- 
tein nitrogen was 31 mg. per 100 cc. The hemoglobin 
was 85 per cent, the red blood cell count 4.5 million, 
the erythrocyte sedimentation rate 29 mm. in 1 
hour. The capillary fragility test produced less than 
20 petechiae. No retinopathy was present. Athero- 
sclerosis was not seen in x-ray films of the tibial 
and pelvic arteries and the aorta. The blood pressure 
was 120/75. 

Microscopic observation of the lateral parts of the 
bulbar conjunctiva by Knisely’s method.’ Arteriolar 
configuration (a) shows generally a regular and 
even course, but in a few places constant irregular- 
ities can be observed suggesting the beginning of 


arteriolosclerosis. The diameter of the arterioles, 
just before their division into terminal arterioles, 
measure approximately 15 microns. The circulating 
blood in the arterioles contains aggregates of blood 
cells. These can be observed at the tip of the arteri- 
oles, since the aggregates stop there momentarily 
before they are squeezed slowly through the capil- 
laries. (See fig. 2, s.a.) 

The capillary network is irregular. The venous 
part of approximately 75 per cent of the capillaries 
is elongated showing fixed angularities and smaller 
irregularities in the configuration (focal nodularities 
and a few constrictions) (c). The normal unbroken 
column of circulating blood cells in the capillaries 
is not seen. Instead aggregates of various sizes from 
18 to approximately 120 microns in length and 9 
microns in width are found (s.c.). The rate of blood 
flow is considerably reduced. 

The configuration of the venules show in many 
places irregularities and in a few places sausage- 
shaped sacculations. The larger venules (more 
than 36 microns) are slightly distended and the 
ratio between the diameter of the arterioles and the 
venules is from 1:5 to 1:3 (normal from 1:3 ‘o 
1:2).4 The course of the venules is elongated and 
irregular. The rate of flow in the venules up to ‘0 
microns in diameter is reduced, since the course of 
the individual aggregates easily can be followe:l. 
(s.v).3 In the larger venules the rate of flow is aga’n 
so rapid that no aggregates can be seen. The agg!2- 
gates measure in length more than 100 microns aid 
fill up the lumen of the venules and in this wy 
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o scure the peripheral layer of plasma. No clumps 
o. white cells are seen. 

From the smaller venules measuring between 
a proximately 12 and 27 microns in diameter, 
kakage of plasma is indicated since hemoconcen- 
tration in the vessels and edema in the perivascular 
tissue is visible. 


SUMMARY 


A clinical method of photographing the 
sinaller blood vessels of the bulbar conjunctiva 
in man and the blood circulating in them is 
presented. 

The possibilities of studying the patho- 
physiologic reactions and the status of the 
smaller blood vessels by means of this technic 
have been outlined and are illustrated by the 
interpretation of the vascular and hemo- 
dynamic changes deduced from the combina- 
tion of direct microscopic observation and the 
photograph of the vascular bed of the bulbar 
conjunctiva of a young woman with diabetes 
mellitus of six years’ duration. 


SuMARIO EspaNou 


Un método clinico para fotografiar los vasos 


sanguineos pequefios de la conjuntiva bulbar en 
el hombre y la sangre que circula por ellos se 
presenta. 

Las posibilidades de estudiar las reacciones 
patofisiolégicas y el estado de los vasos mds 


pequefios por medio de esta técnica han sido 
hosquejados y se ilustran por medio de la inter- 


pretacién de los cambios vasculares y hemodi- 

ndmicos deducidos de una fotografia de la 

cama vascular de la conjuntiva bulbar de una 
mujer joven con diabetis mellitus de seis afios 
de duracidén. 
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Syndrome of Short P-R Interval with Abnorma! 


QRS Complexes and Paroxysmal Tachycardia 
(Wolff-Parkinson-White Syndrome) 


By Louis Wotrr, M.D. 


HE syndrome of short P-R interval 
[ with abnormal QRS complexes and 
paroxysmal tachycardia was first de- 
scribed in 1930.' Attention was called to its 
occurrence in young healthy individuals with 
normal hearts, to the frequency of paroxysmal 
tachycardia, to the unusually short P-R 
interval with abnormal QRS complexes, and to 
the spontaneous or induced change from the 
abnormal to a normal electrocardiogram, or the 
reverse. These are now universally recognized 
as the distinguishing features of this syndrome, 
which was thus established on a firm clinical 
and electrocardiographic basis for the first 
time.' However, the nature of the disorder was 
left in doubt. 


TERMINOLOGY AND DESCRIPTION 


About 300 articles dealing with this anomaly 
have been published, and many of the authors 
have ventured to name the syndrome. The 
names most commonly used are the Wolff- 
Parkinson-White syndrome (W-P-W ss syn- 
drome), anomalous atrioventricular excitation, 
the syndrome of short P-R interval with 
abnormal QRS complexes and paroxysmal 
tachycardia, pre-excitation, and the bundle of 
Kent syndrome. 

The features which distinguish the syndrome 
are the peculiar electrocardiogram and _par- 
oxysmal rapid heart action. The P-R interval 
is 0.10 second or less in about 85 per cent of 
the cases, and is rarely greater than 0.12 
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second. The QRS complex measures 0.11 to 
0.12 second in almost half of the cases, but 
may be as long as 0.20 second, or within normal 
limits in occasional instances. A characteristic 
feature of the ventricular complex is heavy 
slurring of the initial deflection of the QRS 
group. Gross notching of the QRS complex 
sometimes occurs; and QS deflections are not 
infrequently seen in leads II, III, aVy, the 
superior esophageal, and the right-sided pre- 
cordial leads. Q waves do not occur in the 
left-sided precordial leads (fig. 1). An observa- 
tion noted in the first case studied by us,! 
and one which is a noteworthy feature of the 
syndrome, is the spontaneous or induced 
transformation of the electrocardiogram: the 
P-R interval lengthens but remains within 
normal limits, and the QRS complex assumes 
normal proportions and morphology (fig. 2). 

The abnormal mechanism is called the 
anomalous mechanism, or anomalous atrio- 
ventricular excitation. When it prevails the 
short P-R interval is referred to as the anoma- 
lous or abnormal P-R interval; the QRS 
complex is variously designated as the anoma- 
lous, abnormal, or aberrant QRS or ventricular 
complex; and the heavily slurred deflection 
which initiates the QRS group is called the 
anomalous or premature component of QRS. 
The last has also been called the delta wave. 
When the normal type of tracing occurs the 
designations used are the normal P-R intervsl 
and normal QRS or ventricular complex, even 
if abnormalities, other than those inherent 11 
anomalous excitation, are evident. 

The paroxysmal rapid heart action is always 
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I II III aVr aVi aVr 


Fic. 1. Short P-R interval and abnormal QRS complexes in a 20 year old man with a normal heart. 
The tracing resembles left bundle-branch block in many ways. However, the P-R interval is 0.08 to 
0.10 second, and since the P waves are upright in the standard limb leads and inverted in aVr, a 
normal sinoauricular mechanism is present. The P-J interval is 0.26 second. The premature, or 
anomalous, component (delta wave) of the QRS complex is best seen in Vs and V¢ as the heavily 
slurred initial part of the ascending limb of the R wave; notching of QRS is seen in leads II, aVr, 
Vi, and V2. Note the QS deflections in leads Vg, Vi, and V2, and the absence of Q waves in the left 
sided precordial leads. The T waves are inverted in leads II, III, aVr, and V¢. Precordial leads re- 


corded at half normal standardization. 


(Same as figure 102, p. 175, Electrocardiography: Fundamentals and Clinical Application, by 
Louis Wolff, M.D., Philadelphia, W. B. Saunders Co. Reproduced by courtesy of the Publishers.) 


of the supraventricular variety. The most 
common type resembles paroxysmal auricular 
tachycardia, but paroxysmal auricular fibrilla- 
tion and paroxysmal auricular flutter also 
occur. 


ETIOLOGY 


The disorder is, in all probability, of con- 
genital origin. The increasing number of cases 
observed in infants supports this concept. 
Since the abnormal mechanism may be latent 
for years, its demonstration, for the first time 

e in life cannot be considered evidence of its 
initial appearance. There is no proof that the 

idrome is acquired. Recently, however, 

errant ventricular complexes have been 
ted during and immediately following cardiac 
heterization,?: * as well as in animal experi- 

‘nts in which subthreshold stimuli were used 

enhance the irritability of the ventricular 
isculature, and their resemblance to the 
omalous complexes in cases of the Wolff- 
TF \rkinson-White syndrome has been com- 


mented upon. It is impossible to differentiate 
these from ventricular premature beats arising 
immediately after the onset’ of auricular 
systole. 


MEcHANISM 


It is generally agreed that premature 
activation of a small fraction of ventricular 
musculature is responsible for both the short 
P-R interval and the abnormally wide QRS 
complex. There is still considerable difference of 
opinion, however, concerning the manner in 
which pre-excitation is brought about. These 
opinions embrace two concepts: the one 
supposing the mechanism to be an anomaly of 
impulse formation, the other that it is an 
anomaly of conduction. The former invokes the 
existence of an irritable center below the A-V 
node which discharges an impulse immediately 
after the onset of auricular systole. The latter 
presupposes that action currents set up in the 
auricles during auricular systole are conducted, 
with or without the aid of a structural path- 
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Fic. 2. Spontaneous shift between normal and abnormal beats. A, The first two beats are normal, 
the remaining ones anomalous. B, Another case with alternate normal and abnormal complexes, 
actually 2:1 block of the accessory pathway. In the normal beats the P-R and QRS intervals are 
0.18 and 0.08 second, respectively, there is a small Q wave followed by an R deflection with a sharp 
upstroke, and an upright T wave. The corresponding intervals in the abnormal beats are 0.08 and 
0.13 second, respectively, the Q wave has disappeared, the R wave is much taller and is initiated by a 
heavily slurred component (premature or anomalous component, delta wave), and the T wave is 
inverted. The premature component of the anomalous QRS complex encroaches on the P wave, but 
the portion of the latter which remains visible is identical to the corresponding part of the auricular 
deflection of the normal beats. The difference between the normal and abnormal P-R intervals is 
0.10 second; anomalous depolarization is so premature that the excitation wave approaching the 
ventricles along the normal A-V connections everywhere encounters refractory muscle; therefore, 
the entire ventricular myocardium is depolarized via the anomalous route; the normal P-J interval 
is 0.26 second, and the anomalous P-J interval is 0.21 second. 

(Same as figure 108, p. 179, Electrocardiography: Fundamentals and Clinical A pplication, by Louis 


Wolff, M.D. Philadelphia, W. B. Saunders Co. Reproduced by courtesy of the Publishers.) 


way, to the ventricular musculature in ac- 
celerated fashion; Kent and others have 
described accessory A-V connections, and these 
have been demonstrated at autopsy in some of 
the patients with the Wolff-Parkinson-White 
syndrome. In either case, the A-V node, the 
natural stumbling block to conduction, is 
circumnavigated, and auriculoventricular con- 
duction time is consequently abbreviated. 

The hypothetic pathway of accelerated 
conduction, or the anomalous center of impulse 
formation, cannot involve the A-V connecting 
tissues in their entirety, for there is evidence 
that these tissues conduct action currents from 
the auricles to the ventricles in an entirely 
normal manner at varying intervals after the 
onset of the premature ventricular depolariza- 
tion. That is, the ventricles are subjected to a 
dual innervation, and are invaded by two 
separate and independent waves of devolariza- 
tion. The anomalous one starts first, and is 


followed by the normal wave a fraction of a 
second later, the precise time depending on the 
length of the normal P-R interval. The interval 
separating the onset of ventricular depolariza- 
tion via these two separate pathways sub- 


tracted from the normal P-R _ interval 
corresponds to the anomalous P-R_ interval, 
and when added to the normal QRS interval 
corresponds to the anomalous QRS interval. It 
is for this reason that the P-J intervals (P-R 
plus QRS intervals) are identical, or nearly so, 
in both anomalous and normal beats when both 
are present in the same electrocardiogram.’: ° 
The exceptions are those cases in which 
anomalous depolarization begins so _pre- 
maturely and, therefore, involves so much of 
the ventricular musculature via the anomalous 
pathway, that the oncoming normal excitation 
wave everywhere encounters active (refractory 
myocardium. Under these circumstances ven- 
tricular depolarization takes place in ai 
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entirely anomalous manner. In these cases the 
anomalous P-J interval is shorter than the 
normal one. 

Whether ventricular depolarization occurs in 
he one way or the other, its onset invariably 
3 via the anomalous route, and appears to 
proceed from epicardium to endocardium. This 
eversal in direction of ventricular activation 
ilters the initial and early resultant cardiac 
vectors sufficiently to preclude the develop- 
ment of those QRS signs upon which a diagnosis 
of myocardial infarction is based.”: § 

The anomalous mechanism may remain 
latent for indefinite periods of time, yet it 
may be possible to induce the appearance of 
the abnormal electrocardiogram, or the latter 
ultimately may emerge spontaneously. The 
abnormal mechanism may appear and disap- 
pear in an unpredictable manner, and rare 
instances in which normal and anomalous 
beats alternate have been observed (fig. 2B). 
The abnormal mechanism can be suppressed 
with certain drugs or procedures. 

Paroxysmal rapid heart action occurs in at 
least 70 per cent of all recognized cases of the 
Wolff-Parkinson-White syndrome (the inci- 
dence is much higher in infants and young 
children) and must be considered an integral 
part of the disorder. In all probability the 
mechanism which is responsible for the ab- 
normal electrocardiogram is also responsible for 
the paroxysmal tachycardia. It is not difficult 
to imagine the inception of circus movement 
following re-entry of the normal excitation 
wave by retrograde conduction through an 
accessory conducting pathway. Actually, 
paroxysmal tachycardia has been produced 
experimentally in this manner. On the other 
hand, an irritable anomalous center of impulse 
formation is an equally adequate explanation 
for the ectopic rhythm. Nevertheless, although 
the abnormal electrocardiogram and _ the 
paroxysmal tachycardia may arise from a single 
nechanism, both need not necessarily be in 
‘vidence at the same time. In fact, the ven- 
ricular complex during paroxysms of tachy- 
ardia is usually normal, and only occasionally 
s the anomalous form observed with the rapid 
‘eart rates. 


THE CLINICAL PICTURE 


The syndrome is seen in all age groups. It is 
most frequently recognized in those age groups 
in which electrocardiograms are most com- 
monly obtained. Because of the growing custom 
of obtaining electrocardiograms more or less 
routinely, it is being observed with increasing 
frequency in infants and young children. 
Many cases are being discovered in the military 
services, in the course of insurance and 
industrial examinations, and in mass health 
surveys. Seventy per cent of the patients are 
males. 

The most common clinical feature is parox- 
ysmal rapid heart action which occurs in well 
over 70 per cent of the individuals whose 
electrocardiograms at some time or other dis- 
play anomalous atrioventricular excitation. 
The paroxysms may begin at birth, during in- 
fancy, in childhood, or in adult life. Paroxys- 
mal tachycardia may occur for the first time 
at an advanced age, many years after the 
peculiar electrocardiogram is first observed. 
Symptoms associated with paroxysmal tachy- 
cardia are usually not severe, but result in 
invalidism in occasional patients. Sudden 
death rarely occurs. Some patients become 
chronic invalids despite normal hearts, as the 
result of a diagnosis of serious heart disease 
based on misinterpretation of the anomalous 
electrocardiogram. In general, however, the 
health of patients with the Wolff-Parkinson- 
White syndrome is good, and restriction of 
activity is not necessary. Strenuous exertion 
need not be proscribed. Indeed, many of our 
patients were healthy, vigorous athletes, ac- 
customed to strenuous activity, and some were 
exposed to and tolerated well the hardships 
and rigors of military life. 

Examination of the heart is not remarkable 
in most of the individuals whose electrocardio- 
grams display anomalous atrioventricular exci- 
tation. The first apical sound is often 
reduplicated, and benign murmurs occur. The 
blood pressure is normal. The cardiac rhythm 
is regular, but when the anomalous mechanism 
prevails the heart rate is usually slow and 
sinus arrhythmia is common. Auricular or 
ventricular premature beats occur now and 
then, and during paroxysms the features of 





286 CLINICAL PROGRESS 


paroxysmal auricular tachycardia, auricular 
fibrillation, or auricular flutter are noted. 
Visceral congestion, or other evidences of heart 
failure, never occurs, except in the rare in- 
stance of uncontrolled tachycardia persisting 
for an indefinite length of time. 

The signs of congenital heart disease, or 
other congenital anomalies, are rarely noted; 
and the signs of acquired heart disease or 
hypertension may be observed. These findings 
are coincidental and bear no fundamental rela- 
tion to the syndrome. The incidence of diseases 
other than those involving the cardiovascular 
system appears to be the same as in the gen- 
eral population. Intercurrent disease, preg- 
nancy and childbirth, and surgical procedures 
are not influenced by the syndrome, nor does 
the latter increase the incidence of cardiac 
complications, except for the proneness to 
paroxysmal tachycardia. The syndrome is not 
a contraindication to pregnancy or operation. 


ELECTROCARDIOGRAPHIC FEATURES 


The characteristic electrocardiographic fea- 
tures of anomalous auriculoventricular excita- 
tion are the unusually short P-R interval and 
the abnormally wide QRS complex. The short 
P-R interval is diagnostic only in the presence 
of normal P waves indicative of sinoauricular 
rhythm. The P-R interval is 0.10 second or 
less, and the QRS interval is 0.10 to 0.20 
second in most cases. QS deflections may occur 
in leads II, III, aVy, the superior esophageal, 
and the right-sided precordial leads; QR de- 
flections do not occur in the left-sided pre- 
cordial leads. A characteristic morphologic 
feature is the heavily slurred anomalous com- 
ponent which initiates the QRS group of 
deflections, and there may be notching of 
QRS. The instantaneous electrical axis of the 
anomalous QRS is normal in one-third of the 
cases, deviated to the left in one-half, and to 
the right in one-sixth of the cases. The S-T 
segments are isoelectric or slightly or markedly 
displaced from the base line, and the T waves 
vary from normal to deeply inverted. In- 
stability of the S-T segments and T waves is a 
striking feature (fig. 1). 

A noteworthy aspect of the electrocardio- 


gram, and one which is of considerable diag- 
nostic importance, is the shifting, back and 
forth, from anomalous to normal auriculo. 
ventricular excitation. This occurs. spontane-. 
ously, or can be induced with certain drug; 
and procedures. The change occurs spontane 
ously in more than one-half of the cases in ai 
unpredictable manner; normal and abnorma 
complexes may alternate regularly, or varying 
combinations of them may occur. Repeatec 
observation over a period of years may dis- 
close only the abnormal type of tracing, o 
just one of many electrocardiograms at the 
beginning or end of a long series of graphs may 
reveal anomalous conduction. Anomalous con 
duction will be induced in some cases by 
carotid sinus stimulation, the vagotonic action 
of atropine, or the administration of digitalis. 
This effect of digitalis persists several hours at 
the most, and may become evident only upon 
carotid sinus stimulation or forced expiration. 
The abnormal mechanism can be suppressed 
by exercise, the vagolytic action of atropine, 
quinidine, amyl nitrite inhalation, procaine 
amide, deep inspiration, or various combina- 
tions of these. Anomalous conduction is pre 
cluded when the pacemaker is displaced to the 
lower reaches of the A-V node, and by some 
auricular premature beats. 

When the anomalous mechanism is sup- 
pressed the P-R interval lengthens and the 
QRS interval shortens, both attaining normal 
values. Concomitantly the morphology of the 
QRS and T deflections reverts to normal, the 
S-T segments return to the isoelectric level, 
and normal QR deflections appear, providing 
the heart is normal, and drugs which alter the 
electrocardiogram have not been exhibited. 
The instantaneous electrical axis also changes 
and is normal in 80 per cent of the cases, and 
deviated to the left in the rest. If there is 
complicating heart disease and other electro- 
cardiographic abnormalities, these becom: 
evident when the anomalous mechanism is 
suppressed. Then the characteristic QRS, S-"" 
segment, and T-wave abnormalities of myc- 
cardial infarction (fig. 3) or the diagnosti: 
features of left ventricular hypertroph. 
emerge, or right bundle branch block appear:. 
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Fig. 3. Limb and precordial leads during normal A-V conduction and anomalous A-V conduction 
in a 50 year old man with an acute anterior myocardial infarct. Top and third rows: Limb and pre- 
cordial leads during normal A-V‘conduction. Second and bottom rows: Limb and precordial leads 
during anomalous A-V conduction. Signs of anterior infarction present with normal conduction, 


absent with anomalous conduction. 


(Same as Figure 110, p. 181, Electrocardiography: Fundamentals and Clinical Application, by Louis 
Wolff, M.D. Philadelphia, W. B. Saunders Co. Reproduced by courtesy of the Publishers.) 


PAROXYSMAL Rapip HEART 
ACTION 


Electrocardiograms recorded during par- 
oxysms of rapid heart action reveal the pres- 
nee of normal ventricular complexes in most 
instances. The diagnosis of supraventricular 
tachycardia, auricular fibrillation, or auricular 
‘utter offers no difficulty in these. 

A small number of electrocardiograms ob- 

ined during paroxysms disclose abnormal 

ntricular complexes, and most of these have 

‘n called paroxysmal ventricular tachy- 

dia by the authors reporting them. How- 

‘r, we have pointed out elsewhere that the 

1ormal ventricular complexes of the par- 

vsm are similar to the anomalous beats 
urring between paroxysms when a normal 


sinoauricular rhythm exists, that in some 
tracings auricular deflections are regularly 
paired with the ventricular complexes, while in 
others the basic rhythm is auricular flutter 
with an established or shifting grade of partial 
auriculoventricular block. We have also ob- 
served the occurrence of more than one type of 
abnormal ventricular complex in different 
paroxysms, and have noted the same variety 
of anomalous complexes between paroxysms 
when the cardiac pacemaker was in the sino- 
auricular node. For these reasons we believe 
that most, if not all, of the cases diagnosed as 
paroxysmal ventricular tachycardia are in 
reality supraventricular paroxysms distin- 
guished by the persistence of anomalous 
auriculoventricular excitation. We have not 
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Fic. 4. A, Runs of anomalous ventricular complexes at an extremely fast rate, replacing normal 
ventricular complexes occurring at a slower rate. One normal ventricular complex is seen in the 
middle of the strip. The anomalous complexes are identical to those which occurred prior to and 
following the paroxysm during the existence of normal sinus rhythm and unusually short P-R in- 
tervals. B, during the same paroxysm, after spontaneous slowing of the anomalous responses. The 
anomalous and the normal beats occur at about the same rate, and both are absolutely irregular; at 
this time there can be no confusion with paroxysmal ventricular tachycardia. 


seen undoubted examples of paroxysmal 
ventricular tachycardia in uncomplicated cases 
of the Wolff-Parkinson-White syndrome. 

A typical and not uncommon example of 
persistence of anomalous excitation during 
rapid heart action is seen in paroxysmal 
auricular fibrillation. This is characterized by 
runs of anomalous ventricular complexes at 
extremely fast rates replacing or interrupting 
normal ventricular complexes occurring at a 
slower rate (fig. 4). Most published examples 
of this sort have been incorrectly interpreted 
as paroxysmal ventricular tachycardia. The 
correct diagnosis can be made if the patient is 
known to have the Wolff-Parkinson-White 
syndrome, or should be suspected if the 
heavily slurred premature component. ini- 
tiating the QRS complex is noted. The diag- 
nosis is certain if the rapid ventricular 
complexes are morphologically similar to the 
anomalous beats recorded at other times 
during sinoauricular rhythm. 

As a rule digitalis is ineffective in slowing 
the rapid anomalous ventricular responses. 
Indeed, this drug often appears to increase 
the number and rate of anomalous beats, and 
to perpetuate the arrhythmia. Quinidine ef- 
fectively blocks the anomalous pathway, 
slowing the rate at which anomalous beats are 


conducted to the ventricles, or interrupting 
these responses completely. 


DIAGNOSIS 


A mistaken diagnosis of heart disease had 
been made in more than one-third of our 
cases. The basis for error was an erroneous 
appraisal of benign murmurs, interpretation of 
the split first apical sound as a gallop rhythm 
or a mitral diastolic murmur, and failure to 
appreciate the part played by paroxysmal 
rapid heart action in producing symptoms. By 
far the most important cause of error, however, 
was misinterpretation of the electrocardio- 
gram. 

Diagnosis of the Wolff-Parkinson-White 
syndrome cannot be made in the absence of 
the characteristic electrocardiographic fea- 
tures which distinguish this disorder, namely, 
the unusually short P-R interval and the ab- 
normal QRS complex. The short P-R interval 
is diagnostic only when the P waves are nor- 
mal, and, therefore, indicative of a sino- 
auricular cardiac mechanism. The diagnosis 
can be made on the basis of a P-R interval of 
0.10 second or less, if normal P waves are 
present, even if the QRS complex is normal. 
There is no other condition in which P-R 
intervals of such brevity exist when the heart 
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is under sinoauricular control. The same is 
vrobably true for P-R intervals up to 0.12 
second, but as this level is approached, and 
cortainly when it is exceeded, additional data 
just be available if the diagnosis is to be 
made, especially if the QRS complex is nor- 
yal. In such cases the spontaneous or induced 
transformation from a normal to an abnormal 
mechanism, or the reverse, with the conse- 
cuent characteristic changes in the P-R and 
()RS intervals, furnishes the necessary diag- 
nostic evidence. Electrocardiograms in which 
measurements of the various intervals or the 
morphologic features of the ventricular com- 
plex are equivocal are not uncommon. 

The diagnosis of the Wolff-Parkinson-White 
syndrome should be considered under the 
following circumstances: (1) when the P-R 
interval is 0.12 second or less and the QRS 
complex is abnormal, (2) when runs of ab- 
normal ventricular complexes at a fast rate 
occur during paroxysms of auricular fibrilla- 
tion, (3) when the tracing suggests bundle 
branch block, (4) when tracings change spon- 
taneously, particularly if the P-R and QRS 
intervals change in opposite directions, (5) 
when the initial component of the QRS group 
is heavily slurred, and (6) in every patient 
with paroxysmal tachycardia. It should be 
remembered that patients seen for the first 
time during paroxysmal tachycardia may have 
received quinidine, which may have tempo- 
rarily suppressed the anomalous mechanism. 

The recognition of anomalous auriculo- 
ventricular excitation is of considerable im- 
portance for three reasons. The first of these is 
that the tracing, by virtue of its obviously 
abnormal appearance, frequently leads to an 
erroneous diagnosis of heart disease. The most 
common errors of interpretation are myo- 
cardial infarction, myocarditis, left or right 
ventricular hypertrophy, and bundle-branch 
hioeck. The incorrect diagnosis of myocardial 
infarction can be avoided if it is remembered 
that QS deflections commonly occur in leads 
li, III, aVy, and the right sided precordial 
lads, and that the S-T segments and T waves 
are naturally unstable in the syndrome under 
discussion, and, therefore, subject to spon- 
taneous, unexplained variations.’ The P-J 


interval (sum of P-R and QRS intervals) is 
0.26 second or less in most cases of the Wolff- 
Parkinson-White syndrome, and is greater 
than 0.26 second in most cases of bundle 
branch block. Furthermore, right bundle- 
branch block and anomalous auriculoventric- 
ular excitation can be differentiated by noting 
in the latter late “‘intrinsicoid” deflections in 
both the right and left sided precordial leads. 
Most errors in diagnosis will be avoided if the 
sound principle of refraining from making an 
additional electrocardiographic interpretation 
in tracings displaying anomalous excitation is 
adhered to. Finally, routine measurement of 
the P-R interval is the best safeguard against 
overlooking the syndrome. This should be 
done in all three standard limb leads, since 
the anomalous component may be isoelectric 
in one of them; if the measurements are made 
in the latter the P-R interval will appear 
longer, and the QRS interval shorter than they 
actually are. 

The second reason why it is important to 
recognize anomalous excitation is that it 
masks various abnormalities. The most serious 
of these is myocardial infarction. Therefore, 
this diagnosis should never be excluded in 
patients with anomalous excitation merely 
because the electrocardiogram does not dis- 
play the diagnostic QRS signs of this lesion. 
Suppression of the anomalous mechanism will 
unmask the signs of infarction, providing such 
a lesion exists.’ The electrocardiographic 
signs of left and right ventricular hypertrophy 
and right bundle branch block are also masked 
by anomalous excitation, and will become 
evident when the anomalous mechanism is 
suppressed. 

Finally, the recognition of anomalous 
conduction is important because of the ex- 
tremely high incidence of associated paroxys- 
mal rapid heart action. This may point the 
way to the diagnosis of paroxysmal tachy- 
cardia in infants, in whom it is often an 
elusive diagnosis, and not rarely a fatal condi- 
tion if untreated. Furthermore, in any patient, 
the diagnosis of anomalous excitation may 
call attention to the possibility that paroxys- 
mal tachycardia is the explanation of an 
obscure clinical picture. Lastly, the knowledge 
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that a given individual has anomalous excita- 
tion may bar him from occupations in which 
the sudden onset of tachycardia might be 
hazardous. 


PROGNOSIS 


There are no subjective manifestations asso- 
ciated with anomalous auriculoventricular 
excitation per se. The disorder is entirely 
asymptomatic and of no more than academic 
interest in those who have never had paroxys- 
mal rapid heart action. Symptoms occur ex- 
clusively during the progress of paroxysmal 
tachycardia, or during its onset or offset. 
Clinical manifestations, when they do occur, 
are not severe, as a rule, since the heart is 
normal otherwise in the majority of cases.° 
Most patients are able to live a normal, ac- 
tive, and even strenuous life. Occasionally, 
however, disability is severe, or activity is 
limited because of the unpredictability of 
paroxysmal tachycardia with consequent faint- 
ness, diminished mental alertness, loss of 
consciousness, or other ill effects. The occur- 
rence of sudden death has been reported by 


several authors. Life Insurance experience 
indicates that applicants with the Wolff- 
Parkinson-White syndrome are not standard 
risks in that their mortality rate is approxi- 
mately three times the normal.'° 


MANAGEMENT OF PATIENTS WITH 
THE WoLFF-PARKINSON-WHITE 
SYNDROME 


The anomalous electrocardiogram itself is of 
no clinical significance and attempts to alter 
it should be made only for diagnostic purposes 
in questionable cases, or for unmasking other 
abnormalities. The various types of paroxys- 
mal rapid heart action respond to the standard 
therapeutic measures in the same manner as 
in patients who do not have anomalous excita- 
tion, with one exception, namely, runs of 
anomalous beats at extremely rapid rates oc- 
curring during the course of paroxysmal 
auricular fibrillation (fig. 4). Control of the 
ventricular rate in these cases cannot be 
achieved with digitalis, and the tendency to 
give increasing amounts of the drug frequently 
leads to digitalis intoxication. The most ef- 


fective treatment is quinidine, which block; 
the anomalous mechanism and may, at the 
same time, abolish the auricular fibrillation. 

Prevention of paroxysms is achieved wit] 
the same drugs and regimen as in cases oc: 
paroxysmal tachycardia not having the Wolff- 
Parkinson-White syndrome. 

Special care during pregnancy or child birth, 
and special preparation preoperatively are no 
necessary, except in patients who at othe: 
times have frequent attacks of paroxysmal 
tachycardia. The standard and proved prc 
phylactic measures should be employed i: 
these individuals. 

Activity should in no way be curtailed 
except when it predisposes to paroxysms, bui 
patients should be discouraged from engaging 
in occupations in which sudden tachycardia 
might prove dangerous. 


SUMMARY 


The syndrome of short P-R interval with 
abnormal QRS complexes and paroxysmal 
tachycardia occurs in otherwise healthy in- 
dividuals in all age groups. Its interest and 
importance are related to our knowledge and 
concepts of the cardiac mechanism, the prev- 
alence and clinical manifestations of paroxys- 
mal tachycardia, the masking of the electro- 
cardiographic signs of heart disease, and the 
serious consequences involved in making an 
incorrect diagnosis of heart disease. 

A single mechanism is in all probability 
responsible for the abnormal electrocardio- 
gram and the paroxysmal tachycardia. Pre- 
mature activation of a small fraction of 
ventricular musculature shortens the P-R 
interval and lengthens the QRS interval, thus 
accounting for the electrocardiographic pecu- 
liarities of the syndrome. Whether an anomaly 
of impulse formation or an anomaly of con- 
duction is responsible for pre-excitation is not 
known, and the propensity to paroxysmal 
tachycardia can be explained on either basis. 
There is no evidence that hitherto unknown 
phenomena are responsible for the syndrome. 
The disorder is probably congenital in nature. 

A noteworthy feature is the spontaneous cr 
induced shift, back and forth, from the ab- 
normal to the normal type of electrocardic- 





SYNDROME OF SHORT P-R INTERVAL 291 


am. Many drugs and procedures are 
ailable for this purpose. This is of immeas- 
able help in establishing the diagnosis of the 
olff-Parkinson-White syndrome in doubtful 
x ses, and in unmasking the many abnor- 
ities which anomalous excitation conceals. 

Diagnostic errors are common, and the 

sons for these have been discussed. Myo- 

<rdial infarction, mitral stenosis, congenital 
art disease, right and left ventricular hy- 

‘rtrophy, myocarditis, and bundle-branch 

wk are the mistaken diagnoses most com- 

only made. Myocardial infarction, right and 

't ventricular hypertrophy, and right bundle 

ranch block are the conditions most com- 

only concealed by the anomalous electro- 
ardiogram. 

The most important problems stiil requiring 
elucidation are those related to etiology, and 
to the mechanisms responsible for the ab- 
normal electrocardiogram and paroxysmal 
rapid heart action. 
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BLOOD COAGULATION 


Sawyer, P. N., and Pate, J. W.: Bio-Electric Phe- 
nomena as an Etiologic Factor in Intravascular 
Thrombosis. Am. J. Physiol. 175: 103 (Oct.), 
1953. 

In a normal blood vessel the polarity is such that 
the intima is negative and the adventitia positive. 
If this is reversed, thrombosis results. The thrombus 
resembles those formed spontaneously in injured 
vessels. A current density as small as 0.4 micro- 
amperes per square millimeter will create a thrombus 
in the normal aorta in 4.5 hours. The density of 
this current is within the physiological limits of 
injury current across a damaged segment of aorta. 

OPPENHEIMER 


Jacobsen, B. M.: Effects of Cortisone and Cortico- 
tropin on Prolonged Bleeding Time. Arch. Int. 
Med. 92: 471 (Oct.), 1953. 

Eighteen adults with prolonged bleeding time 
were treated with cortisone, and one infant was 
treated with corticotropin. In every instance but 
one the administration of the drug was followed 
by a decrease in the bleeding time and by the pre- 
vention, or the cessation, of hemorrhage. 

BERNSTEIN 


Sawyer, P. N., Pate, J. W., and Weldon, C. S.: Re- 
lations of Abnormal and Injury Electric Potential 
Differences to Intravascular Thrombosis. Am. 
J. Physiol. 175: 108 (Oct.), 1953. 

Minor injury to blood vessels as during dissection 
renders the intima more negative as compared to 
the positive adventitia. Transection or severe injury 
usually makes the intima positive as compared to 
adventitia. Fresh grafts have a positive intima be- 
fore and after implantation. Crush injury increased 
this positive intimal potential difference. Crush 





injury did not affect the potential difference of 
freeze-dried grafts. Electrical insulation by poly- 
ethylene tubing prevented thrombus formation due 
to severe injury. Similar pseudo-insulators made of 
metal do not prevent thrombus formation; the 
metal is a good conductor. Calculated and observed 
injury currents in injured and subsequently throm- 
bosed vessels agree well. It is pointed out that these 
values resemble the current per unit area which 


causes thrombosis when applied experimentally. 
OPPENHEIMER 


CONGESTIVE HEART FAILURE 


Camara, A. A., Schoch, H. K., Reimer, A., and New- 
burgh, L. H.: Some Studies of the Mechanism 
of Intractable Edema. Arch. Int. Med. 92: 554 
(Oct.), 1953. 

Data on two normal subjects emphasize again 
the ability of the organism, when only minimal 
amounts of sodium are ingested, to conserve sodium 
by tubular reabsorption of nearly all that was con- 
tained in the glomerular filtrate. After this condition 
had been instituted in one of the normal subjects 
by sharp restriction of dietary sodium, chloride 
whose urinary excretion requires a nearly equivalent 
appearance of total base in the urine, was adminis 
tered. Less than one-fifth of the base requirement 
was supplied as sodium. During a second period 
of ammonium chloride administration while the 
sodium intake was still restricted, it was found that 
the urinary sodium was even less. In another healthy 
subject, following a regimen that caused a marked 
and rapid depletion of body sodium, the contribu 
tion of sodium accompanying the increased urinar 
excretion of chloride, administered as NH,Cl, fel 
to only 2 per cent. 

An edematous nephritic patient reacted to th: 
administered chloride by excreting only 20 per cen! 
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co it. This might be explained by the inability of 
te kidneys to increase production of ammonia 

d by the small contribution of sodium due to its 
\-ry efficient reabsorption by the tubules. When 

ibular reabsorption of sodium was depressed by 
a ‘ministration of a mercurial diuretic, the plentiful 
« )pearance of sodium in the urine without increase 
i) ammonia was accompanied by a large excretion 
o chloride. Studies conducted on an edematous 
patient with heart disease and on two normal sub- 
jects showed that under conditions of water re- 
siriction, when body water is forcibly lost through 
e-aporation, the anticipated proportionate loss of 
sodium through the urine did not occur. On the 
contrary, calculations show that a large transfer of 
water from the cells into the extracellular space took 
lace in the normal persons. In the edematous pa- 
tient with heart disease no such transfer was demon- 
strated. These studies indicate that both the pa- 
tients with nephritis and those with cardiac disease 
possessed a very efficient mechanism for the renal 
tubular reabsorption of sodium. Since in both of 
the patients the volume of the extracellular fluid 
was excessive, one is led to conclude that the stimu- 
lus which resulted in reabsorption of sodium and 
water had become greatly increased. The mech- 
anism itself in such patients may be normal and the 
change be merely quantitative. 

BERNSTEIN 


CORONARY ARTERY DISEASE 


Schnur, S.: Mortality Rates in Acute Myocardial 
Infarction. II. A Proposed Method for Measur- 
ing Quantitatively Severity of Illness on Admis- 
sion to the Hospital. Ann. Int. Med. 39: 1018 
(Nov.), 1953. 

A method was devised to estimate quantitatively 
the severity of illness of patients with acute myo- 
cardial infarction on admission to the hospital. By 

a predetermined formula, certain specific admission 

findings and historical data (shock, congestive 

failure, serious arrhythmias, gallop rhythm, asso- 
ciated serious diseases, history of heart or vascular 

(isease) were assigned a numerical value. This 

scoring system, termed ‘Pathologic Index Rating,” 

vas found to be closely related to the mortality 
ate of a large group of patients, ranging from 8 per 

-ent in the group with the lowest rating to 95 per 

ent in the group with the highest rating. It was 
‘It that this method might be useful in the design 

«! a controlled experiment in which patients could 
» paired on the basis of their index, and then 

ssigned at random to treated and control groups, 
ither than the usual method of simple alternation 

' pairs without regard to severity of illness. 

MAXWELL 


srnst, C. E., and Fisch, C.: Medical Intelligence: 
Subendocardial Infarction. Report of two cases. 
New England J. Med. 249: 853 (Nov. 19), 1953. 


Two cases with antemortem diagnoses of sub- 
endocardial infarction based on the characteristic 
electrocardiographic findings are presented. In both 
cases postmortem examination confirmed the diag- 
nosis and showed general narrowing of the coronary 
vessels without an actual occlusion. The authors 
postulate that in the presence of an impaired coro- 
nary circulation, anemia in the first patient and 
prolonged vomiting and shock in the second, re- 
sulted in subendocardial infarctions. In this form 
of infarction characteristic Q waves are absent and 
electrocardiographic changes are limited to R wave 
and S-T segments. In leads that face the uninjured 
epicardial surface S-T segment depression is found. 
Elevation of the S-T segment is found in leads that 
face the ventricular cavity. These findings must be 
differentiated from those of “left-sided heart strain” 
and “digitalis effect.” 

SAGALL 


Chiche, P., Baillet, J., and Verdun de Cantogno, R.: 
Subendocardial Ischemia of the Left Ventricle 
and Coronary Insufficiency. Arch. mal. coeur 
46: 865 (Oct.), 1953. 

Anatomic, histologic, clinical and electrocardio- 
graphic findings are discussed in 42 cases with 
subendocardial infarction with special reference to 
the physiology of normal and abnormal coronary 
circulation. A variety of etiologic groups was repre- 
sented in the material. Eighteen cases had arterio- 
sclerotic coronary disease but in only 6 was there a 
thrombotic occlusion of a vessel. In one case a con- 
genital anomaly of the coronary circulation was 
present. Seven cases had syphilitic aortitis and/or 
myocarditis. Six cases had valvular disease, four of 
them pure aortic stenosis and two combined mitral 
and aortic lesions. There were 10 cases of extra- 
cardiac causes of myocardial ischemia such as pul- 
monary embolism, shock, hemorrhage and arterial 
hypertension. All had in common chest pain and a 
more or less characteristic electrocardiographic 
pattern with S-T depression in the standard and 
left precordial leads. 

Thus coronary arteriosclerosis is a frequent but 
not invariable cause of interference with coronary 
circulation. Myocardial infarction is a consequence 
of its severest acute variety localized to a cireum- 
scribed area of the myocardium, whereas subendo- 
cardial ischemia and necrosis appear to reflect 
chronic or subchronic alterations of the coronary 
flow involving the myocardium of the left ventricle 
in a more global form. The particular involvement 
of the subendocardial layer by this type of coronary 
insufficiency, and the corresponding electrocardio- 
graphic pattern are related to the particular dis- 
tribution of the coronary tree within the ventricular 
walls and to progressive decline of the pressure 
gradient across the wall from epicardium to endo- 
cardium. 

Pick 
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Goodwin, W. E., and Walter, R. C.: Intra-Aortic 
Procaine Injection in Aortography. Angiology 
4: 410 (Oct.), 1953. 

Intra-aortic injections of 3 to 6 cc. of 1 per cent 
procaine immediately preceding the injection of 
contrast media, will partially or completely prevent 
arterial spasm induced during aortography. The 
procedure has been used successfully in 25 patients 
without ill-effects. 

WESSLER 


Lundbaek, K., and Petersen, V. P.: Lipid Composi- 
tion of Diabetic and Non-Diabetic Coronary 
Arteries. Acta med. scandinav. 144: 354 (Fasc. 5), 
1953. 

Detailed chemical analysis was performed upon 
sections of the left coronary artery removed at 
autopsy from 14 nondiabetic, and 13 diabetic pa- 
tients of equal average age. The calcium content of 
the arteries was lower in the group of diabetics 
than in the group of nondiabetics. Neither the 
cholesterol nor the total phospholipid content was 
significantly different in the two groups, nor were 
the cholesterol-phospholipid ratios importantly 
different. The lecithin content was lower and the 
cephalin content was higher in the arteries from the 
diabetic patients than from the nondiabetic in- 
dividuals. 

ROSENBAUM 


ELECTROCARDIOGRAPHY, 
VECTORCARDIOGRAPHY AND 
BALLISTOCARDIOGRAPHY 


Danzier, G., Durand, M., and Metianu, C.: The 
Electrocardiogram in Patent Ductus Arteriosus. 
Arch. mal. coeur 46: 994 (Nov.), 1953. 

The authors present an_ electrocardiographic 
study in 52 cases of patent ductus before and fol- 
lowing surgery. In 14 cases the tracing was normal, 
29 cases showed alterations consistent with left 
ventricular hypertrophy, usually isolated or com- 
bined with right ventricular hypertrophy. In both 
of the latter two groups there were a few instances 
with right or left-sided intraventricular conduction 
defect. Two cases showed only right bundle-branch 
block. Following surgery there usually was a marked 
regression of the signs of left ventricular hyper- 
trophy whereas the other alterations did not change 
much. The clinical significance of the various elec- 
trocardiographic patterns in relation to other 
associated lesions is discussed. 

Pick 


Scherf, D., and Blumenfeld, S.: Variations of Form 
of T Waves in Auricular Flutter and Auricular 
Fibrillation, Associated with Changes of Rate. 
Am. Heart J. 46: 543 (Oct.), 1953. 

Changes in the form of the T waves in patients 
with auricular flutter and varying atrioventricular 
block, as well as in auricular fibrillation, depend 


mainly on variations of rate. These alterations in 
volve only the terminal phase of the T wave, th: 
RS-T segment remaining unchanged. They ar 
seen mostly in leads V3, V4 and Vs. These variation 
may be present only temporarily, as illustrated i: 
patients with acute myocardial infarction. Th 
changes are attributed to variations in the rate ¢ 
repolarization in abnormal parts of the myocardiun 
These may be located even in the subendocardia 
fibers. 


RINZLER 


Scher, A. M., Young, A. C., Malmgren, A. L., ani 
Paton, R. R.: Spread of Electrical Activit, 
through the Wall of the Ventricle. Circulation 
Research 1: 539 (Nov.), 1953. 

The spread of electrical activity through th» 
wall of the ventricle was investigated by means o/ 
multipolar recording techniques in open-cheste: 
dogs and cats. Multipolar intramural tungsten 
electrodes permitted recording with a multichanne! 
oscilloscope at very close points within the hear! 
muscle. By constructing isochronous planes in 
blocks of heart tissue, the direction and speed o/ 
cardiac excitation was derived. 

Through most of the ventricle, rapid subendo 
cardial activation (average speed: 1.8 meters per 
second) is followed by slow spread perpendicular 
to the epicardial and endocardial surfaces (average 
speed: 300 mm. per second). The rapid subendo- 
cardial spread may be via the Purkinje tissue, but 
this has not been established. The results indicate 
a syncytial spread of electrical activity. Conduction 
through the wall is not parallel to muscle fibers nor 
is it channeled through the individual muscle 
bundles which make up the tissue. It is not inter- 
rupted by connective tissue barriers. 

MAXWELL 


Alzamora-Castro, V., Abugattas, A., Battilana, G., 
Rubio, C., Bouroncle, J., Zapata, C., Binder, T., 
Santa Maria, E., Pando, B., Paredas, D., and 
Perez, V.: The Fiber Block. An Investigation of 
Electrocardiographic Alterations Associated with 
Damage of Myocardial Fibres. Ztschr. Kreis- 
laufforsch. 42: 825 (Nov.), 1953. 

On the basis of experimental electrocardiographic 
studies reported previously, two types of intra- 
ventricular block could be distinguished. The first, 
caused by impairment of conductivity in the specific 
system, was termed conduction block. The second, 
caused by slowing of the spread of the impulse 
through ordinary ventricular muscle fibers, ws 
termed fiber block. The latter type was submitted 
to further experimental investigation. 

Fiber block can be produced by injection of a 
toxic substance like cocaine or potassium chloric e 
into a coronary artery, or by ligation of a branch of 
a coronary artery. The resulting electrocardiograph ¢ 
alterations consist in progressive widening of QF5 
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w th secondary T-wave changes. When the damage 
is very severe, these alterations are associated, or 
preceded, by S-T deviations with monophasic 
d formation of the curve. These alterations are focal 
in type, since it can be shown with the help of direct 
ey cardial leads that they are most marked over the 
area of maximal damage, and show gradual transi- 
tins towards normal, as the electrode is moved 
avay from the area of maximal injury. Toxic and 
is hemic alterations produced very similar patterns, 
except that the latter showed (in addition to the 
changes of ventricular activation) a displacement 
of the baseline. All observed alterations were only 
of short duration and resulted either in complete 
recovery or in death of the involved tissues. 

The tracings obtained by this method in the dog 
are very similar to tracings known to occur in hu- 
man pathology, e.g.; the severest stages of experi- 
mental fiber block resemble initial stages of myo- 
cardial infarction, while the tracings obtained with 
only mild focal damage compare very well with 
patterns characteristic for heart strain. On the basis 
of these observations the authors present a new 
concept for interpretation of various abnormal pat- 
terns observed in clinical electrocardiography. They 
imply various degrees of impairment of the speed 
of activation and deactivation of the ventricular 
myocardium caused either by focal (subepicardial 
or subendocardial) damage, or by through-and- 
through damage of the entire thickness of the 
ventricular wall. Theoretic principles are discussed 
on the basis of which it should be possible to predict 
an electrocardiographic pattern when the site, the 
extent, the degree of block, and the position of the 
electrode are known. 

Pick 


Tricet, R., Vernant, P., Stamon, A., and Costeas, 
F.: A Study of the Atriogram in some Types of 
Congenital Cardiopathies. Arch. mal. coeur 46: 
1024 (Nov.), 1953. 

The authors studied the incidence and the type 
| abnormal P waves in various types of congenital 
formations of the heart. The “‘P congenitale” is 

a ‘arge and pointed triangular wave, usually tallest 
lead II, and thus, does not fit the usual criteria 
a P mitrale or a P pulmonale, as far as contour 

an axis deviation are concerned. It is found fre- 
tently in congenital heart disease but is not char- 

ac eristic for any particular lesion. No correlation 

6s found between the occurrence of this type of 
iormal P wave and alterations of atrial dynamics 
nd at catheterization, or anatomic lesions of the 
a found at autopsy. 


Pick 


csner, S., Newman, W., and Burstein, C. L.: 
‘lectrocardiographic Studies during Endotracheal 
ntubation. VI. Effects during Anesthesia with 


Thiopental Sodium Combined with a Muscle 

Relaxant. Anesthesiology 14: 591 (Nov.), 1953. 

Electrocardiograms were recorded on patients 
before and during endotracheal intubation. Induc- 
tion of anesthesia was produced by the intravenous 
injection of 100 to 200 mg. of thiopenta] sodium in 
concentrations of 2.5 to 5 per cent. Moderate 
muscular relaxation was then obtained by the 
intravenous administration of sufficient doses of 
various muscle relaxing agents, such as d-tubocura- 
rine, dimethyltubocurarine iodide or decamethonium 
bromide. After allowing three to five minutes for the 
full effect of the muscle relaxant, laryngoscopy was 
attempted. Laryngospasm occurred in about one- 
third of the cases. Patients requiring the additional 
employment of supplementary anesthesia for suc- 
cessful intubation were discarded from this series. 
In all, 76 patients were studied. In 60 per cent of the 
patients (46 cases) sinus tachycardia varying from 
100 to 150 beats per minute was induced by intuba- 
tion. In one case additional arrhythmias recorded 
were occasional ventricular contractions (two cases), 
nodal rhythm (one case), ventricular tachycardia 
(one case) and bigeminal ventricular tachycardia 
(one case). All the episodes of arrhythmia were 
transient and disappeared with adequate oxygena- 
tion. With easy performance of intubations arrhyth- 
mias were not induced. To avoid cardiac complica- 
tions during intubations any decreased pulmonary 
exchanges produced by thiopental sodium should 
be compensated for by manual assistance of respira- 
tion and adequate oxygen. 

SAGALL 


Rahn, W. E., Jr., Barmore, J. L., Ellestad, I. M., 
and Dunn, F. L.: Local and Long-Distance 
Transmission and Storage of Electrocardiograms 
and Other Low-Frequency Signals. Circulation 
Research 1: 518 (Nov.), 1953. 

A procedure using frequency modulation was 
described which permitted transmission of electro- 
cardiograms and electroencephalograms over avail- 
able local and long-distance telephone facilities. 
Successful transmission was reliably accomplished 
over a wide variety of telephone lines in a multi- 
plicity of combinations. Frequency modulation 
permits the design of standardized transmitting and 
receiving equipment and thus simplifies the problem 
of local and long-distance transmission of low- 
frequency signals. 

MAXWELL 


ENDOCRINE EFFECTS ON 
CIRCULATION 
West, G. B., Shepherd, D. M., Hunter, R. B., and 
Macgregor, A. R.: The Function of the Organs 
of Zuckerkandl. Clin. Sc. 12: 317 (Nov.), 1953. 
The organs of Zuckerkandl comprise a mass of 
paraganglia situated along the aorta near the origin 
of the inferior mesenteric artery. These organs are 
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found in the human fetus and reach their maximum 
development in early life. It has been known that 
extracts from these organs have vasoconstrictor 
action, and that tumors of these organs represent a 
majority of extra-suprarenal chromaffin tumors. 

The authors studied the histology and the pressor 
amine content of the adrenal medulla and the organs 
of Zuckerkandl in nearly 100 children. They found 
that the organs of Zuckerkandl develop earlier than 
the adrenal medulla, and that at birth they contain 
more pressor amines than the adrenal medulla. At 
this time the organs of Zuckerkandl contain only 
noradrenaline. During the first year of life there is a 
decline in pressor amine activity in these organs, 
accompanied by structural changes of involution. 
At the same time the adrenal medulla is rapidly 
maturing, and adrenaline appears in both types of 
organs. By the third year of life, the organs of 
Zuckerkandl are quite fibrotic, and only a trace of 
pressor activity remains. 

The authors conclude that it is very probable that 
the organs of Zuckerkandl supply a potent pressor 
amine to the body and help maintain blood pressure 
in the fetus and young infant. During infancy this 
function is gradually taken over by the adrenal 
medulla, as the organs of Zuckerkandl atrophy. 

ENSELBERG 
HYPERTENSION 
Olsen, N. S.: Oxidative Metabolism of Normo- 

tensive and Hypertensive Rat Tissues. Am. J. 

Physiol. 175: 129 (Oct.), 1953. 

Broken cell preparations from the constricted 
kidney of a hypertensive rat had a much smaller 
oxygen uptake than its contralateral kidney. The 
uptake of the constricted kidney was increased by 
vitamin Bs. Oxidation of amino acids and amines 
was depressed by preparation of the constricted 
kidney. Pyridoxal did not appreciably affect these 
oxidations. 

OPPENHEIMER 


Meneely, G. R., Tucker, R. G., Darby, W. J., and 
Auerbach, S. H.: Chronic Sodium Chloride 
Toxicity: Hypertension, Renal and Vascular 
Lesions. Ann. Int. Med. 39: 991 (Nov.), 1953. 
In view of the lack of information on the chronic 

effects of dietary sodium chloride, a long-term study 

was undertaken in male albino rats. Diets with 
varying salt content (0.01 to 9.8 per cent) were 
fed at will from the age of 5 weeks. 

Wat~~ consumption was related directly to the 
amount of salt in the diet, and diets both high and 
low in salt reduced the rate of growth. Sustained 
arterial hypertension occurred in the rats eating 
high levels of sodium chloride, with edema and a 
nephrotic-like syndrome developing in 18 per ecrt 
of these animals. Pathologic lesions were observed 
in the kidneys and to a lesser extent in other organs 


of rats on the high-salt diet. The authors point ou 
some of the similarities to human hypertension but 
emphasize the need for further study before drawins 
any definite conclusions. 

MAXWELL 


Wilkins, R. W., Tinsley, C. M., Culbertson, J. W., 
Burrows, B. A., Judson, W. E., and Burnet, 
C. H.: The Effects of Venous Congestion of the 
Limbs upon Renal Clearances and the Excretion 
of Water and Salt. I. Studies in Normal Subjects 
and in Hypertensive Patients before and after 
Splanchnicectomy. J. Clin. Investigation 32: 
1101 (Nov.), 1953. 

In this detailed study a number of findings ave 
presented. In general, the effects of venous conge-- 
tion of the limbs upon renal clearances and the 
excretion of salt and water are essentially similar ia 
normotensives and in hypotensive patients before 
and after splanchnicectomy. Characteristically, 
about 10 minutes after congestion of the limb, the 
urine flow decreases and frequently falls to one- 
tenth its previous rate. There is an accompanying 
decrease in renal plasma flow, filtration rate, and 
sodium, chloride, and potassium excretion. The 
decrease in electrolytes and clearance substances 
was not as great as that of water, so that the con- 
centration of these materials in the urine usually 
rose. It is reasonable to suppose that the renal re- 
sponses to venous congestion of the limbs are in- 
tegral parts of homeostatic mechanisms for counter- 
acting the effect of an inadequate circulating blood 
volume. Just what causes salt and water retention 
as a result of a decrease in effective circulating 
blood volume is, at the moment, unknown. Changes 
in venous, right atrial, right ventricuiar, or pul- 
monary arterial pressures do not seem to be likely 
possibilities. Neither do stimuli such as discomfort, 
venous distention or loss of fluid locally appear to 
be responsible. Furthermore, it appears that these 
effector mechanisms are not dependent upon the 
splanchnic sympatl etic nervous system since, as 
this paper shows, the responses occur similarly in 
splanchnicectomized hypertensives as well as in 
normotensive or unoperated hypertensive subjects. 
It would appear that these mechanisms are mediated 
at least in pert through humoral or local renal 
mechanisms. Among these may be considered the 
posterior pituitary antidiuretic hormone and the 
adrenocortical hormone. 

WAIFE 


Dewar, H. A., Owen, S. G., and Jenkins, A. R.: 
Effects of Hexamethonium Bromide on the Cere- 
bral Circulation in Hypertension. Brit. M. J. 2: 
1017, (Nov. 7), 1953. 

In six patients mean arterial blood pressure fc ll 
by an average of 30 per cent but no change in mean 

cerebral blood flow occurred. The mechanism of t! e 
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jall in cerebral vascular resistance with fall in blood 
pressure is unexplained. 
McKvusick 


Ford, R. V., Moyer, J. H., and Spurr, C. L.: Hexa- 
methonium in the Chronic Treatment of Hyper- 
tension—lIts Effects on Renal Hemodynamics 
and on the Excretion of Water and Electrolytes. 
J. Clin. Investigation 32: 1133 (Nov.), 1953. 
Hexamethonium in hypertensives led to a reduc- 

tion in blood pressure without a reduction in renal 

plasma flow, glomerular filtration, or tubular excre- 
tory capacity with the subject in the supine position. 

Jn the ambulatory group, there was a depression of 

vlomerular filtration, renal plasma flow, and Tm 

para-aminohippurate due to vasoconstriction before 
hexamethonium therapy. Following the use of this 

drug there was a further drop in pressure and a 

reduction in renal functions which was often more 

marked than in the untreated patient. Ambulation 
after hexamethonium is accompanied by a decrease 
in the excretion of sodium, potassium, and water. 

Although renal functions are depressed, there is a 

return to control values during recumbency even 

though the blood pressure remains reduced. It would 
seem that this period of recumbency may also allow 
for the necessary homeostatic balances or compensa- 
tions to prevent retention of renal excretory prod- 
ucts such as urea nitrogen. 

WaIFE 


Gordon, D. B., Drury, D. R., and Schapiro, S.: The 
Salt-Fed Animal as a Test Object for Pressor 
Substances in the Blood of Hypertensive Animals. 
Am. J. Physiol. 175: 123 (Oct.), 1953. 

Cross transfusion from renal hypertensive rab- 
hits into recipients on a regimen of 2 per cent 
sodium chloride drinking water produced an ele- 
vated blood pressure in the recipients. Similar 
transfusions into normotensive animals who were 
not receiving salt were without effect. When blood 
from normotensive rabbits was given to animals on 
the salt regime no rise or only very small elevations 
were observed. 

OPPENHEIMER 


Rénnov-Jessen, V.: Exercise Tests during Treatment 
of Hypertension with Hexamethonium. Lancet 
2: 706 (Oct. 3), 1953. 

The author states that occasional patients may 
develop symptoms of hypotension during and after 
exercise even though the blood pressure in the up- 
ght position has been only slightly reduced. This 
peculiarity can be recognized and appropriate regu- 
|: tion of dosage accomplished, if the blood pressure 
daring exercise is determined in the treated pa- 
tiont. 

McKvusick 


Mendlowitz, M.: The Treatment of Hypertension 
with Drugs. Ann. Int. Med. 39: 999 (Nov.), 
1953. 

Current theories of the humoral and neurogenic 
factors in the genesis of hypertension are reviewed. 
Since most therapy is directed at the neurogenic 
factor, the various nervous pathways which influ- 
ence sympathetic vasomotor tone are diagrammed. 
Drugs are grouped according to their site of action, 
with discussion of their relative merits, side-effects, 
doses, and contraindications. 

At the cortical level, barbiturates are the most 
useful drugs, although these may be replaced 
eventually by Rauwolfia serpentina. At the hypo- 
thalamic level, 1-hydrazinophthalazine and proto- 
veratrine are the most effective; whereas at the 
ganglionic level hexamethonium bromide or chloride 
is the drug of choice. Block of sympathetic nerve 
endings, smooth muscle or of capillaries is at pres- 
ent of minimal practical value in the treatment of 
hypertension. Salt depletion by diet and dietary 
adjuvants appear to affect the non-neurogenic or 
intrinsic factors in hypertension. Sympathectomy 
should be reserved for patients with a large neuro- 
genic element who fail to respond to adequate 
medical therapy. The treatment of hypertension 
should be undertaken only when that disease under 
observation represents a hazard to a patient’s life 
or health. 


MaxwELL 


Goldblatt, H., Lamfrom, H., and Hass, E.: Physio- 
logical Properties of Renin and Hypertensin. 
Am. J. Physiol. 175: 75 (Oct.), 1953. 

In the dog, rise in blood pressure is proportional 
to the injected intravenous dose of renin and may 
be used as a method of assay. A more complex 
indirect method for the assay of hypertensin is 
described. Anesthesia reduces the sensitivity to 
renin and hypertensin. Tachyphylaxis to renin 
does not occur if the blood pressure is allowed to 
return to normal between doses. To secure a sus- 
tained elevation in blood pressure with renin the 
supply of hypertensinogen must be adequate and 
the conditions of the arterioles must be such that 
they are capable of adequate response to more 
hypertensin. Half of an intravenous dose of 250 U 
of renin disappears from the blood in 10 minutes 
and not more than 3 per cent remains in one hour. 
The fate of this substance is not known. 

OPPENHEIMER 


PATHOLOGIC PHYSIOLOGY 


Bickford, R. H., and Duff, R. S.: Influence of Ultra- 
sonic Irradiation on Temperature and Blood 
Flow in, Human Skeletal Muscle. Circulation 
Research 1: 534 (Nov.), 1953. 

The local circulatory effects of ultrasonic irradia- 
tion of the upper limbs were studied under con- 
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trolled conditions by venous occlusion plethys- 
mography. A consistent, sustained increase in flow 
occurred only with high intensities (over 3.0 watts 
per square centimeter) of ultrasonation; with more 
tolerable ultrasonic intensities (2.0 watts per square 
centimeter), vasodilatation was inconstant. Ultra- 
sonic irradiation of the extremities at tolerable 
levels of intensity is not an effective means of pro- 
moting a sustained increase in blood flow. Such 
vasodilatation as occurs seems to result from heating 
of the deep tissues and may be produced more 
efficiently by other simpler measures. 
MAXWELL 


Goodale, W. T., and Hackel, D. B.: Measurement 
of Coronary Blood Flow in Dogs and Man from 
Rate of Myocardial Nitrous Oxide Desaturation. 
Circulation Research 1: 511 (Nov.), 1953. 

A technic of measuring left ventricular coronary 
blood flow in dogs and man from the rate of myo- 
‘ardial nitrous oxide desaturation is presented. 
After saturating the subjects with 15 per cent 
nitrous oxide, a series of one-minute integrated 
samples is drawn continuously and simultaneously 
from arterial and coronary venous catheters during 
the first few minutes of breathing room air. The 
curves and values obtained are closely similar to 
values obtained by an immediately preceding ob- 
servation of the rate of saturation, an accepted 
technic. The desaturation method is, therefore, 
considered valid, and affords several technical ad- 


vantages over the saturation method. The coronary 

blood flow in resting normal man averaged 96 cc. 

per 100 Gm. of left ventricle per minute. 
MAXWELL 


Kitchin, A. H., Sanger, C., de Wardener, H. E., 
and Young, I. M.: The Blood Flow in Human 
Muscle during Cyclopropane Anesthesia. Clin. 
Se. 12: 361 (Nov.), 1953. 

It is known that during the first hour of light 
anesthesia there is an increase in muscle blood flow. 
The authors studied forearm blood flow during 
cyclopropane anesthesia in seven patients under- 
going varicose vein ligations. They found a mean 
increase of 82 per cent in forearm flow during light 
anesthesia. However, in the contralateral limb, which 
had been subjected to nerve block, there was no 
increase in flow. 

During deep anesthesia, blood flow was reduced 
in both the normal and the nerve-blocked forearms 
by about 40 per cent. When the anesthesia was 
lightened, blood flow increased again. These changes 
in flow were not related to changes in arterial blood 
pressure, oxygen concentration, or alveolar carbon 
dioxide concentration. The authors conclude that 
the vasodilatation occurring during light anesthesia 
is dependent upon an intact nervous supply. On the 
other hand, the vasoconstriction of deep anesthesia 


is probably due to a direct response of blood vessels 

to increased concentration of cyclopropane, or tc 

the release of a vasoconstrictor substance. 
ENSELBERG 


Prinzmetal, M., Goldman, A., Gerlach, E., and 
Kennamer, R.: Nature of Spontaneous Auricula: 
Flutter in Man. J.A.M.A. 153: 553 (Oct. 10) 
1953. 

High speed, color cinematographs of the exposed 
auricles in a patient with auricular flutter wer 
recorded simultaneously with limb lead electrocardio 
grams during mitral commissurotomy. It was 
clearly shown that the left and right auricula: 
appendixes contracted simultaneously. This obser 
vation is entirely incompatible with the circus 
movement theory. In this case electrocardiographic 
limb leads showed inverted auricular depolarization 
waves followed by upright repolarization waves 
Such complexes occur when the ectopic focus is in 
the caudal region of the auricles distant from the 
sinoauricular node. This is a common type of clinica! 
auricular flutter while the rare type arises from a 
cephalic focus. In all instances, the flutter wave 
travels away from the ectopic focus until it termi 
nates at the opposite extremity. No circus move- 
ment occurs in the spontaneously fluttering auricles 
of man. 


KOTcHELL 


Kramar, J.: Stress and Capillary Resistance (Capil- 
lary Fragility). Am. J. Physiol. 175: 69 (Oct.), 
1953. 

Stress was produced by forced exercise or exposure 
to cold. Capillary resistance is first increased and 
then critically decreased. After this resistance is 
very low, but is then restored to normal. The author 
refers to the critical fall and low resistance which 
follows as the “capillary crisis.” Shaw adrenalectomy 
and ether anesthesia produced similar responses. 
Some variations of the fundamental pattern exist. 
The type of stress has no influence but intensity 
of stress, diet and individual characteristics do 
contribute to the capillary response. The opinion 
is expressed that the early rise may be due to ACTH 
cortisone mechanisms, the crisis being the result of 
decreased adrenal cortical activity which is inde- 
pendent of anterior pituitary activity. 

OPPENHEIMER 


Farber, S. J., and Eichna, L. W.: An Intracardiac 
Catheter with Inflatable Balloon for Producing 
Increased Venous Pressures in the Venae Cavae 
of Man. J. Clin. Investigation 32: 1140 (Nov.), 
1953. 

This paper describes a double-lumen, intracardia« 
catheter equipped with a rubber balloon at th: 
proximal opening. It can produce venous pressure~ 
up to 250 mm. of water in the superior and inferio: 
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yenae cavae of man. No significant untoward effects 
vere noted in 49 patients. 
WAIFE 


Gray, F. D. Jr., and Gray, F. G.: Some Factors In- 
fluencing the ‘Pulmonary Capillary’? Pressure 
Curves Obtained by Means of a Cardiac Catheter. 
Angiology 4: 436 (Oct.), 1953. 

“Pulmonary capillary” pressure curves were ob- 
tuined from 31 of 49 patients with mitral valve 
disease, congenital and other heart diseases, and 
chronic pulmonary disease. Difficulties in the inter- 
pretation of the curves were due to artefacts in the 
catheter technic and the complications caused by 
hemodynamic factors responsible for the production 
o! the pressure waves themselves. The height and 
shape of the curve appear to be of value in the 
diagnosis of mitral stenosis. The authors conclude 
that the technic requires further evaluation. 

WESSLER 


Bjork, V. O., Malmstrom, G., and Uggla, L. G.: 
Left Auricular Pressure Measurements in Man. 
Ann. Surg. 138: 718 (Nov.), 1953. 

The estimation of the amount of regurgitation 
through the stenosed mitral valve is of great im- 
portance, and may not be accurately made by known 
clinical methods. Indirect methods to evaluate the 
degree of insufficiency by electrokymography and 
heart catheterization include so far too many un- 
known factors to be conclusive. The pulmonary 
capillary pressure curve has been ascribed the 
most significant value. 

Additional indirect methods of determining the 
left auricular pressure curve have been developed. 
They are: puncture of the left auricle through the 
left main bronchus during bronchoscopy and the 
obtaining of pressure measurements in the left 
auricle through the esophagus via an esophagoscope. 

Because both of these methods are tiresome and 
uncomfortable for the patient, the authors have 
developed direct methods for obtaining these curves. 
These involved an anterior approach where the 
needle may be introduced through the anterior 
chest wall through the left ventricle into the left 
auricle. The posterior approach has been explored 
by one of the authors during intrathoracic surgery. 
This approach may be made from the left side or 
from the right side; this method was employed in 
nine cases. Simultaneous pressure measurements in 
the pulmonary capillaries and in the left auricle 
hve been performed in one case with normal mitral 
vilves and in six cases with mitral stenosis with a 
varying degree of regurgitation. 

The pressure curve in the pulmonary capillaries 
cosely reflects the pulse pattern in the left auricle 
i most cases. It is postulated that the left auricular 
pressure curve might be a good method in evaluat- 


ing the degree of insufficiency complicating a case 
with mitral stenosis. 


DENNISON 


Luft, R., and Von Euler, U. S.: Two Cases of Pos- 
tural Hypotension Showing a Deficiency in Re- 
lease of Norepinephrine and Epinephrine. J. 
Clin. Investigation 32: 1065 (Nov.), 1953. 

In two typical cases of postural hypotension, it 
was found that daily excretion of epinephrine and 
norepinephrine was low. This may be connected to 
the inability of the sympathetic nervous system to 
react to postural changes. The subcutaneous ad- 
ministration of norepinephrine relieved the signs of 
low blood pressure. The normally occurring increase 
in excretion of epinephrine after insulin administra- 
tion was lacking in these patients. Furthermore, the 
pulse rate and blood pressure did not show the 
typical changes of epinephrine activity during insu- 
lin hypoglycemia, and the hypoglycemic symptoms 
were different from those observed in healthy sub- 
jects. In one subject, infused norepinephrine was 
excreted normally. There was also a complete 
refractoriness to histamine in regards to subjective 
signs and epinephrine excretion. There did seem to 
be evidence that there was a decreased ability of 
the adrenal medulla to release epinephrine on direct 
stimulation. 


WAIFE 


Farber, S. J., Becker, W. H., and Eichna, L. W.: 
Electrolyte and Water Excretions and Renal 
Hemodynamics during Induced Congestion of 
the Superior and Inferior Vena Cava of Man. J. 
Clin. Investigation 32: 1145 (Nov.), 1953. 

Using the intracardiac catheter previously de- 
scribed, detailed studies of the effects of elevated 
vena caval pressures were performed. Essentially 
similar changes in excretions and hemodynamic and 
blood pressure changes occurred when the obstruc- 
tion was produced in the inferior vena cava above 
the renal veins, below renal veins, and in the supe- 
rior vena cava. The findings were as follows: the 
urinary excretion of sodium and chloride and, less 
consistently, of potassium and water were decreased. 
This excretion was usually due to reduced water 
excretion because the urinary electrolyte concen- 
trations tended to remain unchanged. There was a 
decrease of about 15 to 25 per cent in renal plasma 
flow and glomerular filtration rate at the onset of 
venous congestion. As the congestion was main- 
tained, the hemodynamic functions improved and 
were returning to control values while the water and 
electrolyte excretions remained reduced. The sys- 
tolic and pulse pressures fell slightly; the diastolic 
and mean pressures remained essentially unchanged. 
There were no effects noted on heart rate or in the 
electrocardiogram. Following release of the inferior 
vena caval congestion, the various determinations 
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returned to normal levels within thirty minutes. 
However, following release of superior vena caval 
congestion, the water and electrolyte excretions 
returned very slowly, or not at all at 30 minutes, 
whereas the renal hemodynamic changes promptly 
returned to control values. 

WAIFE 


Fitzhugh, F. W., Jr.. McWhorter, R. L., Jr., Estes, 
E. H., Jr., Warren, J. V., and Merrill, A. J.: 
The Effect of Application of Tourniquets to the 
Legs on Cardiac Output and Renal Function in 
Normal Human Subjects. J. Clin. Investigation 
$2: 1163 (Nov.), 1953. 

This study was an investigation of the patho- 
genesis of the renal function changes that occur 
when blood is pooled in the lower extremities by the 
use of tourniquets. A significant but small fall in 
cardiac output was noted. There were highly sig- 
nificant falls in the effective plasma flow, urine 
flow, and sodium excretion. The fall in glomerular 
filtration rate was of borderline significance. All 
these functions returned to normal upon release of 
the tourniquets, although the return occurred at 
different rates. The decrease in cardiac output is 
probably due to a diminished effective blood volume. 
The reduced output, in turn, leads to a fall in renal 
plasma flow. It is interesting that the observed 
changes in renal function are similar to those in 
other conditions with diminished cardiac output, 
such as chronic congestive heart failure and shock. 
Sodium retention probably was due to increased 
tubular reabsorption. The authors noted an anti- 
diuresis after the application of tourniquets and 
suggest that this may be due to increased activity of 
the posterior pituitary resulting from the dimin- 
ished effective blood volume. 

Walre 


PATHOLOGY 


Rosenbaum, H. D., Nadas, A. S., and Neuhauser, 
E. B. D.: Primary Myocardial Disease In Infancy 
and Childhood. Am. J. Dis. Children. 86: 28 
(July), 1953. 

Forty-five infants and children with a syndrome 
of myocardial disease characterized by cardiomegaly, 
absence of significant murmurs, electrocardiographic 
abnormalities and normal blood pressure have been 
studied. The following pathologic processes were 
found in 26 of these patients who came to autopsy: 
(1) glyeogen-storage disease of the heart (three 
patients); (2) aberrant left coronary artery (one 
patient) ; (3) medial necrosis of the coronary arteries 
(two patients); (4) idiopathic myocarditis (10 pa- 
tients), and (5) subendocardial sclerosis (10 pa- 
tients). An attempt has been made to establish 
clinical criteria for the differential diagnosis of these 
five separate diseases in living patients. All of these 
patients showed marked generalized cardiomegaly 


by x-ray, and the vast majority demonstrated left 
ventricular hypertrophy and T-wave changes o} 
myocardial damage by electrocardiography. The 
value of digitalis in the treatment of some of thes 
patients is stressed. 

BERNSTEIN 


McKeown, F.: The Left Auricular Appendage in 
Mitral Stenosis. Brit. Heart J. 15: 433 (Oct. 
1953. 

The author studied the histologic appearance o 
53 appendages removed during mitral valvotom) 
and that of 92 taken from hearts with mitral stenosis 
on the postmortem files in her hospital in an attemp‘ 
(1) to identify the different phases of evolution o 
the endocardial nodule present in the biopsy speci 
mens and (2) to investigate the incidence and rela 
tionship between active rheumatic lesions in th 
appendage and in other regions of the heart. 

The entire life cycle of the Aschoff nodule could 
be reconstructed from the appearances in these 
specimens. Seventeen of the 92 examined from the 
necropsy specimens were likewise positive. All of 
these showed lesions that were similar and in the 
same phase as those seen in the ventricle. Five 
others were positive only in the ventricular muscle. 

It is felt that active carditis in valvotomy patients 
may constitute a hazard and may precipitate or 
contribute in some measure to a fatal outcome. It is 
even possible that in the period before operation it 
may be one of the factors responsible for the aggra- 
vation of symptoms that renders operative treat 
ment necessary. 

SOLOFF 


Grant, R. P.: Architectonics of the Heart. Am. 

Heart J. 46: 405 (Sept.), 1953. 

The author indicates that the advent of newer 
diagnostic and therapeutic technics for heart disease 
has necessitated that the clinician understand the 
functioning or three-dimensional architecture of the 
heart and the changes in this architecture which 
take place with heart disease. A method is described 
for studying at necropsy the three-dimensional 
structure of the heart. The clinical findings in 60 
selected normal and abnormal hearts are presented. 

In the normal heart, the left ventricle has a rela 
tively horizontal position in the body with its mitral 
and aortic orifices facing the right side of the body. 
The aorta makes a nearly 90 degree angle with the 
direction of the outflow tract of the left ventricle 
before it emerges from the pericardium. The right 
ventricle lies altogether anteriorly to the left ven 
tricle; and the septum, which is parallel with the 
frontal plane of the body, is intrinsically a part ot 
the left ventricle rather than an independent mus 
cular partition between the two ventricles. 

The sequences of change in the course of develop 
ment of right ventricular hypertrophy and dilata 
tion are described. An anatomic explanation is 
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fered for the nearly invariable occurrence of right 
entricular hypertrophy whenever left ventricular 
ypertrophy is marked. 

An aspect of the pathology of mitral stenosis 

hich has not been widely appreciated is the shorten- 

g of the posterior wall of the left ventricle. The 

plications of this shortening for the development 

mitral insufficiency are discussed, and a striking 
cxample is presented in detail. The shortening of 
tie posterior wall is believed to represent atrophy 
«! this region of the left ventricle due to the im- 
» .obilizing effect of the rigid mitral valve elements. 
I: is pointed out that the shortening of the chordae 
tendineae of mitral stenosis is more apparent than 
real, 

The architectural changes in left ventricular 
l.ypertrophy are described. It was found that the 
liypertrophy tends to be circumferentially sym- 
metric, with the septum participating equally with 
other regions in the hypertrophy. When the hyper- 
trophy is marked the distal part of the outflow tract 
of the left ventricle is converted into a narrow conus 
aorticum, and evidence is offered that occasionally 
this narrowing may produce turbulence and ob- 
struction to outflow from the left ventricle. The 
pathologic basis for the Bernheim syndrome is ex- 
amined and it is shown that the method of dissection 
used by Bernheim and his followers was inadequate 
for demonstrating obstruction of the right ventricu- 
lar outflow tract. No instance of right ventricular 
outflow obstruction due to left ventricular hyper- 
trophy was encountered among the hearts examined, 
and the existence of this syndrome is questioned. 
The three-dimensional changes which take place 
with left ventricular dilatation are described, and 
the role of elongation of the mitral valve elements 
in left ventricular hypertrophy and in dilatation 
is discussed, 

RINZLER 


PHARMACOLOGY 


Wannamaker, L. W., Denny, F. W., Perry, W. D., 
Rammelkamp, C. H., Jr., Eckhardt, G. C., 
Houser, H. B., and Hahn, E. O.: The Effect of 
Penicillin Prophylaxis on Streptococcal Disease 
Rates and the Carrier State. New England J. 
Med. 249: 1 (July 2), 1953. 

In pilot studies to determine the effect of peni- 
cillin on the carrier state, it was observed that an 
oral dose of one million units twice daily for 10 days 
Ws almost always effective in eliminating the carrier 
siute. Half of this dose for the same period was 
p-obably also effective. A dose of one million units 
olilly, twice daily for only five days, failed to 

dicate the carrier state in 45 per cent of the 

avriers. A dose of only 250,000 units once daily for 
days failed in many instances. A single intra- 
iscular dose of 600,000 units of procaine penicillin 
in oil failed to eradicate Group A streptococci, but 
th s same dose given every other day for a total of 


four doses was almost always effective. The carrier 
state was eliminated in all of 10 men who were given 
a total of 1,800,000 units of benzethacil (dibenzyl- 
ethylenediamine penicillin G) in two simultaneous 
injections. A single dose of 600,000 units was effec- 
tive in 90 per cent of the carriers studied. All strains 
of Streptococci isolated were sensitive to 0.05 units 
or less of penicillin and no increased resistance was 
found in the strains isolated after administration 
of the drug. It was observed that the failures en- 
countered, especially with the more successful 
regimes, tended to occur in the nasal carriers. 

A large-scale prophylactic study was carried out 
on entire squadrons of men with administration of 
one million units of penicillin orally twice daily for 
either five or ten days. The streptococcal disease 
rates and carrier rates were definitely reduced in 
those men who received penicillin. Three weeks 
after the drug was discontinued the streptococcal 
disease rate was the same in the treated group as in 
those who had served as controls. 

The incidence of reactions was low. One per cent 
of the treated group had definite skin reactions, and 
another group of similar size had possible reactions. 
Of a sample group of 169 men, 60 per cent had loose 
stools during the period of drug administration. 
The only serious reaction was a single instance of 
moderate laryngeal edema. 

ROSENBAUM 


Fong, T. C.: Oral Metrazol in Psychoses with 
Cerebral Arteriosclerosis. J. Am. Geriatrics Soc. 
1: 662 (Sept.), 1953. 

Metrazol was given orally for 180 days to 35 pa- 
tients (14 female and 21 male) with a diagnosis of 
psychosis with cerebral arteriosclerosis. The average 
age was 77 years. The length of illness varied from 
six months to nineteen years. During the first week 
0.1 Gm. was given four times daily. During the 
second week this was increased to 0.2 Gms. four 
times daily and was there maintained in the majority 
of patients. A few patients needed 0.3 Gm. four 
times daily. At this dose level, some developed mild 
nausea and vomiting. 

Improvements which occurred in sixteen patients, 
consisted of a decrease in anxiety, agitation, emo- 
tional lability, fatigability and irritability, together 
with better sleep habits and appetites. 

Five patients died during the study. In none was 
Metrazol a contributing factor. 

RINZLER 


Wright, S. S., Purcell, E. M., Kass, E. H., and 
Finland, M.: Penicillin G and Benzethacil by 
Mouth: Comparison of Penicillin Levels in Plasma 
of Normal Men after Single Oral Doses. J. Lab. 
& Clin. Med. 42: 417 (Sept.), 1953. 

The levels of penicillin in the blood plasma were 
determined in the same 12 subjects after adminis- 
tration of single doses of 200,000 units of tablets of 
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buffered and unbuffered potassium penicillin G and 
as benzethacil (“‘Bicillin’”’) in three types of tablets 
having different disintegration times, before and 
after breakfast. 

The most uniformly absorbed among these prepa- 
rations was the tablet of potassium penicillin 
buffered with sodium citrate. This preparation 
yielded the highest peak levels, and its absorption 
was not significantly affected by the meal. The un- 
buffered tablet of potassium penicillin G yielded 
lower average levels of penicillin in the plasma, and 
these were further reduced and somewhat irregular 
when the dose was given after breakfast. Bicillin in 
the “hard” tablet was slow to disintegrate and was 
absorbed very erratically. Bicillin was slow to 
appear in the plasma and the levels rose irregularly, 
but higher peaks were reached in some subjects 
when the tablet was given after breakfast. Benzetha- 
cil tablets which disintegrated more quickly yielded 
higher peak concentrations of penicillin, and these 
were achieved more rapidly and were sustained if 
given after the meal. The levels obtained with this 
preparation were intermediate between those re- 
sulting from potassium G and those following the 
ingestion of the hard tablet of bicillin. 

There were no cumulative effects on the penicillin 
levels in the plasma following seven daily doses of 
either the buffered penicillin G or the benzethacil, 
each given after breakfast. 

The most reliable and most desirable of the prepa- 
rations tested from the viewpoint of absorption were 
the buffered tablets of potassium penicillin G. 

MINtTz 


Root, M. A.: Comparison of the in Vivo Sodium- 
Removing Activity of Various Types of Ion Ex- 
change Resins in Rats. J. Lab. & Clin. Med. 
42: 430 (Sept.), 1953. 

Two carboxylic acid exchange resins, Amberlite 
XE-112 and Amberlite XE-103, were found to 
have two to three times the sodium binding capacity 
of Amberlite XE-64 (the standard material), in vivo 
experiments in rats. 

None of the sulfonic cation exchange resins tested 
had the ability to bind sodium in vivo as effectively 
as did the carboxylic acid resins XE-112 and XE-103. 
In fact none of the sulfonic acid resins tested was 
any more efficient in binding sodium than was 
Amberlite XE-64. Unless other sulfonic acid resins 
can be developed with higher in vivo capacities for 
binding sodium, it is not necessary to submit pa- 
tients to the greater acidity of the sulfonic acid type 
resin in order to obtain maximum sodium binding. 

Two phosphonic acid cation exchange resins were 
less than one-half as efficient as Amberlite XE-64, 
in binding sodium in the gastrointestinal tract of 
the rat. The addition of anion to the cation exchange 
resin fed rats did not enhance the sodium binding 
ability of the cation resin. Liquid resins are impracti- 
‘al for clinical use because of the great bulk of 


liquid which would have to be ingested in order t: 
remove any appreciable amount of sodium. 

The higher the dietary intake of sodium, th 
greater was the amount of sodium bound per gra 
of resin, but the lower was the percentage of in- 
gested resin that was excreted in the feces. Thi 
finding emphasizes the necessity of keeping th 
sodium intake low, if there is a desire to decrease th 
absorption of sodium from the gastrointestinal trac. 

Mintz 


Eisenberg, H., and Brandfonbrener, M.: Observa- 
tions on Penicillin-Treated Cardiovascular Syph- 
ilis: 1. Uncomplicated Aortitis. Am. J. Syph. 37: 
439 (Sept.), 1953. 

Forty-three cases diagnosed as uncomplicate: 
syphilitic aortitis which met rigid diagnostic criteri: 
are presented. All patients were asymptomatic. They 
were treated with various doses of penicillin and 
followed from six months to five years. No untoward 
reactions were observed during treatment: or in 
subsequent follow-up. To discuss its effectiveness, a 
longer follow-up will be necessary, but thus far no 
progression or regression of the disease has been 
noted. Histopathologic reports should reveal the 
ultimate result of penicillin treatment as well as 
the amount of treatment needed to heal the syphilitic 
process in the aorta. 

BERNSTEIN 


Eisenberg, H., and Brandfonbrener, M.: Observa- 
tions on the Penicillin Treatment of Cardio- 
vascular Syphilis. Il. Complicated Aortitis. Am. 
J. Syph. 37: 442 (Sept.) 1953. 

Of 178 untreated patients with complicated 
aortitis, only one had a negative serologic test for 
syphilis. Eleven patients having syphilitic saccular 
aneurysm had normal blood pressures. Thirty per 
cent of patients with complicated aortitis also had 
neurosyphilis. 

Sixty-three per cent of symptomatic penicillin- 
treated patients with syphilitic aortic insufficiency 
noted subjective improvement. The death rate, 
during the observation period, in patients with com- 
plicated syphilitic aortitis was greater among symp- 
tomatic patients (21 per cent) than among asymp- 
tomatic patients (5 per cent). The death rate of 
penicillin-treated patients with complicated syphi- 
litie aortitis is high, but no suitable control group is 
available for determining the significance of this ob- 
servation. Once severe anatomic and resultant func- 
tional changes have occurred, no dramatic decrease 
in death rate can be expected. The lower death rate 
among asymptomatic cases may be an argument fcr 
administration of treatment as early as possibl:, 
provided it can be shown that treatment prevents 
progression to the symptomatic phase. 

BERNSTEIN 
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tussek, H., Urbach, K., Doerner, A., and Zohman, 

B.: Choice of a Coronary Vasodilator Drug in 

Clinical Practice. J.A.M.A. 153: 207 (Sept. 19), 

1953. 

Because of erroneous impressions of coronary 
asodilater action gained through pharmacologic 
sts on animals, from performance in uncontrolled 
tudies in human disease, and from carefully con- 
‘rolled analyses of the subjective sensation of pain 
in patients with angina pectoris, the authors have 
used a new method of evaluation of such drugs. They 
sed a group of carefully selected persons who had 
eproducible  electrocardiographic rasponses to 
tandard exercise tests (Master two-step test). Fifty- 
iwo such patients qualified in a screening of 3,000 
patients with coronary artery disease. The following 
onclusions were reached by tests: (1) Glyceryl tri- 
\itrate (nitroglycerin) in therapeutic doses exerts a 
strikingly favorable effect on the response to exer- 
cise as recorded electrocardiographically. (2) Papav- 
erine in the dosage of 1 to 2 grains (0.065 to 0.12 
Gm.) intravenously or 3 to 8 grains (0.194 to 0.518 
Gm.) orally is effective in some patients. Benefit 
was not, however, observed with the usual thera- 
peutic doses of the drug. (3) Of all the agents tested, 
pentaerythritol (Peritrate) tetranitrate appears to 
be the most effective drug currently available for 
prolonged prophylactic therapy in angina pectoris. 
(4) Aminophylline, Roniacol, Priscoline, tetraethyl 
ammonium chloride, octyl nitrite, dioxyline phos- 
phate, visammin, heparin, and bishydroxycoumarin 
appeared unimpressive when evaluated according 
to this method. (5) Ethyl alcohol consistently failed 
to influence the electrocardiographic response to 
exercise although it prevented or reduced the se- 
verity of anginal pain. Alcohol should be recognized 
as a rapidly acting sedative and should no longer 
be regarded as a coronary vasodilator drug. Mor- 
phine is identical to alcohol in its effect. (6) Of the 
drugs tested only glyceryl trinitrate, papaverine, 
and pentaerythritol tetranitrate appear worthy of 
continued clinical use as vasodilators in the manage- 
ment of angina pectoris. 

KiITcHELL 


Voyles, C., Sieber, H., and Orgain, E.: Ethaverine 
in the Treatment of Angina Pectoris. J.A.M.A. 
153: 12 (Sept. 5), 1953. 

A “double-blind” experiment was _ performed 
ising Ethaverine to avoid the common errors of 
\ysician enthusiasm, new drug psychologic effect 
the patient, and the spontaneous variations in 
gina pectoris. In a group of 22 patients under 

'erapy with Ethaverine alternating with placebo 

) er periods of 12 weeks, this drug was found to be 
more effective in reducing either the severity or 

: quency of angina pectoris than similar amounts 
lactose given under the “double-blind” conditions. 

KircHELL 


Simpson, J. H., Hall, M., and Morgan, B.: Poly- 
arteritis Nodosa Treated with ACTH. Report of 

a Case, with Recovery. Brit. Med. J. 7: 659 

(Sept. 19), 1953. 

A 15 year old boy was admitted to the hospital 
because of recurrent purpura, three weeks’ per- 
sistent fever, weight loss, and pain in the upper 
arms, thighs, and calves. Laboratory studies re- 
vealed anemia, elevated sedimentation rate, al- 
buminuria, and hematuria. Pathologic examination 
of a biopsy specimen obtained from tender sub- 
cutaneous nodules which appeared during the first 
week after admission revealed findings characteristic 
of the acute arteritis and periarteritis of polyarteritis 
nodosa. Treatment with corticotropin (ACTH) was 
instituted. The initial dose was 15 mg. every six 
hours for three weeks. This was reduced to 15 mg. 
every 12 hours for an additional three months and 
then to 15 mg. daily for one week following which 
it was omitted. The patient showed immediate 
subjective improvement, disappearance of the sub- 
cutaneous nodules, and a weight gain. Fever sub- 
sided in three weeks. Hematuria, sedimentation 
rate and blood pressure gradually diminished to 
normal. During the sixteen month follow-up period 
since discharge from the hospital there has been 
complete remission of the disease process. 

SAGALL 


Calenda, D. G., Uriccho, J. F., and Friedman, L. M.: 
The Management of the Shock in Myocardial 
Infarction with L-Norepinephrine. Am. J. M. 
Se. 226: 399 (Oct.), 1953. 

A group of 13 patients developed the shock syn- 
drome following an acute myocardial infarction 
proven by electrocardiogram. Each of them received 
Levophed in the management of cardiogenic shock. 
The solution was prepared in the conventional 
fashion by adding 4.0 mg. of Levophed to 1000 ce. 
of 5 per cent dextrose in water. The rate of adminis- 
tration was determined by the pressor response 
obtained. Of the 13 patients, 2 experienced a sig- 
nificant pressor response, however, only four of 
them survived. The authors concluded that the 
mortality rate of shock accompanying myvucardial 
infarction was not significantly reduced by the use 
of this drug. 

SHUMAN 


Bresnick, E., and Abramson, J.: Clinical Experi- 
ences with a New Orally Administered Mercurial 
Diuretic. New England J. Med. 249: 681 (Oct. 22), 
1953. 

Fifteen ambulatory patients with severe conges- 
tive heart failure were treated with an oral mercurial 
diuretic, Neohydrin, for periods of 6 weeks to 18 
months. The initial dose for most patients was three 
tablets every morning, and this amount was grad- 
ually increased until an effective level was reached. 
The diuretic was given in a single dos« shortly after 
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breakfast for six days of each week. Additional 
treatment consisted of digitalis, low salt diets, and 
ammonium chloride. In 13 cases the results as 
measured by improvement of symptoms and physi- 
cal signs were considered good. Only four patients 
had toxic manifestations, and no patient showed 
the clinical syndrome associated with excessive 
diuresis. In most cases Neohydrin replaced paren- 
teral administration of mercurial diuretics. In several 
cases cardiac compensation was obtained with 
Neohydrin in patients who had been decompensated 
despite the use of cation exchange resins and frequent 
injections of mercurial diuretics. Nine patients in 
this group had been on another oral mercurial 
diuretic, (Salyrgan-theophylline Oral) previously. 
In most cases Neohydrin, although it contains less 
mercury than this preparation, was superior to 
Salyrgan-theophylline Oral in its diuretic action, 
both in the completeness of relief of congestion and 
in the maintenance of compensation. 
SAGALL 


James, W. E., Wisenbaugh, P., and Shumway, N.: 
Pain Caused by Potassium Intoxication in a Pa- 
tient with Kimmelstiel-Wilson Syndrome. 
J.A.M.A. 153: 545 (Oct. 10), 1953. 

A case of unusual pain in a patient with Kimmel- 
stiel-Wilson syndrome associated with potassium 
intoxication is reported. The patient intermittently 
complained of a cramping, knawing ache in his 
calves that spread to his upper extremities, hands 
and jaws as it became severer. A rise in the level of 
serum potassium and electrocardiographic T-wave 
changes consistent with hyperkalemia were observed 
during the interval of severe pain. This was con- 
trolled by administration of glucose and insulin and 
was easily reproduced by administration of excess 
potassium. The report illustrates the possible danger 
of treating a diabetic patient who has renal disease 
(for example, Kimmelstiel-Wilson syndrome) with 
fluids that are rich in potassium, such as orange 
juice and broth. 

KiTCHELL 


PHYSICAL SIGNS 


Bean, W. B., and Schmidt, M. C.: Rupture of the 
Aortic Valve. J.A.M.A. 153: 214 (Sept. 19), 1953. 
The aortic valve may rupture after some unusual 

stress or strain, or it may rupture when the valve is 

disorganized by bacterial endocarditis. Because of 
the notorious variability of murmurs the diagnosis 
is difficult where vegetations distort or dilate the 
valves. The authors report a case of rupture of the 
aortic valve diagnosed before death in the course of 
subacute bacterial endocarditis. They point out the 
abrupt decline and disappearance of the diastolic 
arterial blood pressure, the sudden pain, the advent 
or increase in congestive failure, and the appearance 
or change in aortic diastolic murmur as important 


diagnostic signs in the rupture of a diseased aortic 
valve. 
KITcHELL 


Bjérkman, S. E.: On the Occurrence of a Vascular 
Murmur over Greatly Enlarged Spleens. Acta 
med. scandinav. 145: 79 (Fase. 2), 1953. 

The author describes a vascular murmur, syn- 
chronous with the pulse which has been found in 
11 instances of splenomegaly. The murmur was 
recorded phonocardiographically in eight cases. The 
murmur is heard over greatly enlarged spleens with 
the lower pole reaching at least to the umbilical 
level. The murmur is very soft and of rather long 
duration. In phonocardiographic tracings the first 
and second heart sounds are also frequently regis- 
tered, but these are believed to be transmitted 
from the heart. The murmur is believed to arise in 
the spleen rather than propagated from the heart 
because: (1) it may be heard over the spleen in 
patients who have no cardiac murmur at all, (2) 
if there is a cardiac murmur the splenic murmur is 
longer in duration and higher in pitch, (3) in one 
case there was a thrill over the spleen, synchronous 
with the murmur, and (4) phonographic records 
show the murmur beginning before the conducted 
first sound appears. It is postulated that the murmur 
results from the summation of numerous inaudible 
murmurs generated as the blood pours from nar- 
rowed afferent sheathed capillaries into greatly 
dilated splenic sinuses. It is felt that the appearance 
of a murmur may be related to the number of dilated 
sinuses in the enlarged spleen and as such may serve 
as a bedside evidence of hypersplenism. 

ROSENBAUM 


Magri, G.: Phonocardiography in Congenital Heart 
Disease. Minerva Med. 14: (2), 1732, 1953. 
The author studied 75 cases of congenital heart 

disease by means of the phonocardiograph. The 

diagnosis was confirmed by catheterization, angio- 
sardiography, or surgery. 

In patent ductus arteriosus (eight cases), the 
well-known continuous systolic-diastolie murmur 
was confirmed. 

In atrial septal defect (six cases), a diamond 
shaped pulmonic murmur was found in all; one o! 
the cases also had a faint early-diastolie murmur; 
two other cases, either a presystolic or a diastolic 
rumble. The second sound was split in four cases. 

In ventricular septal defect (eight cases), a diamond 
shaped systolic murmur was recorded over the thirc 
left intercostal space; in two cases, a presystolic 
murmur was also recorded. The second sound was 
split in three cases. A third sound was present in all 

In Eisenmenger complex (three cases), a faint 
systolic pulmonic murmur, a loud pulmonic seconc 
sound, and a high-pitched, early-diastolic, pulmoni: 
murmur, were recorded. 

In pulmonic stenosis (five cases), a loud, diamond 
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siaped pulmonic murmur and a faint second pul- 
n onic sound, were recorded. Similar data were ob- 
t ined at the right of the sternum in aortic stenosis. 

Less typical data were found in the trilogy and 
t.‘ralogy of Fallot and in tricuspid atresia. 

These data are considered as obtained on a too 
linited group of patients for having diagnostic 
i iportance. However, they represent an interesting 
eontribution to the study of congenital heart 
d seases. 

LUISADA 


PHYSIOLOGY 


Hajdu, S.: Mechanism of Staircase and Contracture 
in Ventricular Muscle. Am. J. Physiol. 174: 371 
(Sept.), 1953. 

Hearts which have been stopped recover through 

a “stairease.”” The author considers this to mean 

that each contraction creates a more favorable 

environment for the next but that in time this 
degenerates. Loss of 127 mEq. of potassium per 
liter of fiber water characterizes this ‘favorable 
condition.”” This potassium re-enters during rest. 
The height of tension is determined by the equilib- 
rium between these two processes since they deter- 
mine the internal ion content. When 3 mEq. of 
potassium are lost from 106.8 mEq. of internal 
sodium and potassium, the tension is increased 
from 0 to 100 per cent. A similar effect on tension 
is produced by loss of internal sodium. Water lost 
with potassium does not change the internal ion 
concentration. When loss or gain in water occurs 
by itself and thus produces a change in internal ion 
concentration there is no effect on tension. Con- 
tractile protein is affected by total internal ion, 
not by concentration. Digitalis blocks by preventing 
re-entry of potassium. In this manner, the internal 
ion content is decreased. Excessive loss in internal 
ion causes contracture. Changes in membrane po- 
tential depending on external potassium influence 
the speed of appearance of contracture. Decreases 
in external potassium delay it and vice versa. The 
more internal ion content decreases the higher is 
the membrane potential required to prevent con- 
tracture. The resting potential promotes the disso- 
ciated contracted form of actomyosin in a situation 
where the associated or contracted form is favored. 

‘hat the resting potential does this by maintaining 
decreased intracellular pH is supported by the 

«ata at hand. 


OpPENHEIMER 


wan, H., Zeavin, I., Holmes, J. H., and Mont- 
gomery, V.: Cessation of Circulation in General 
Hypothermia. I. Physiologic Changes and Their 
Control. Ann. Surg. 138: 360 (Sept.), 1953. 
The changes produced by general hypothermia 
\ ere studied in three human subjects and in a series 
( dogs. In the case of the former group, the investi- 


gation was carried out while pulmonary valvulec- 
tomy was being done under direct vision, with 
cessation of blood flow for from three and one-half 
to seven and one-half minutes. In the case of the 
dogs, body temperature was dropped using ice 
water between 20 C. and 25C. 

With regard to alterations in blood chemistry, a 
fall in serum potassium was consistently noted 
during the period of hypothermia, while serum 
sodium levels remained constant. In the series of 
dogs ventricular fibrillation was found to occur either 
during cooling below 26 C., during cardiac manipu- 
lation, particularly ventricular incision, or imme- 
diately following restoration of circulation after 
occlusion. The administration of a potassium solu- 
tion was believed to be useful in defibrillating the 
cold heart. 


ABRAMSON 


RHEUMATIC FEVER 


McVay, L. V., and Sprunt, D. H.: Aureomycin in 
the Prophylaxis of Rheumatic Fever. New Eng- 
land J. Med. 249: 387 (Sept. 3), 1953. 

The report is concerned with the use of Aureo- 
mycin as a prophylactic agent in 35 rheumatic 
patients. Twenty-three patients were given Aureo- 
mycin containing the methyl and propyl esters of 
para-aminobenzoic acid (paraben), and the remain- 
ing 12 patients received a placebo as a control group. 
The average ages of the two groups were 17 years 
and 16 years respectively. The two groups of pa- 
tients were comparable in all major respects. Doses 
of 250 mg. of Aureomycin were given 30 to 60 
minutes before breakfast and again two hours after 
the evening meal. Five recurrences of rheumatic 
fever occurred in the course of this study in which 
the period of observation ranged from 2 to 20 
months; four of them occurred in the control group 
and one occurred in the aureomycin series. Side 
affects of Aureomycin included nausea, vomiting, 
diarrhea, constipation, increased flatulence, pruritus 
ani and pruritus vulvae. It was necessary to dis- 
continue the drug because of toxicity in only a 
single instance. The possible development of resist- 
ance by streptococci to Aureomycin was studied in 
this series and by the same authors in a group of 400 
geriatric patients observed over a period of 15 to 
21 months. The conclusion was that long-term 
administration of 500 mg. of Aureomycin daily 
does not result in the development of significant 
resistance by Group A beta-hemolytic streptococci. 
A reduction in respiratory infections of approxi- 
mately 50 per cent was observed in the patients 
receiving Aureomycin. The conclusion of these 
observers is that Aureomycin is a promising pro- 
phylactic agent for rheumatic fever. The expense of 
this antibiotic is felt to represent its greatest dis- 
advantage. 


ROSENBAUM 
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Deane, N., Ziff, M., and Bunim, J. J.: Effects of 
Corticotropin on Body Water and Electrolytes in 
Patients with Rheumatic Disease. J. Clin. In- 
vest. 32: 879 (Sept.), 1953. 

In order to quantitate some aspects of the changes 
in body water and electrolyte metabolism during 
induced adrenal cortical hyperfunction, four pa- 
tients with rheumatic diseases were treated with 
corticotropin (ACTH) for periods ranging from 
19 to 43 days. Two patients retained water intra- 
cellularly during the first week. Simultaneously, 
there was a shift of extracellular water into the cells. 
Further treatment restored the decrease in extra- 
cellular fluid volume. In two other patients there 
was a decrease in intracellular water during the 
period of therapy. Sodium retention was induced in 
three patients and was shown by a rise in total 
body sodium. Most, if not all, of this retained sodium 
was in the nonextracellular phase. In two of three 
patients there was retention of chloride chiefly as 
nonextracellular chloride. From this and other 
observations the authors conclude that under the 
conditions of this experiment markedly different 
patterns of response to corticotropin may be ob- 
served. 

WaAIFE 


Kuschner, M., and Levieff, L.: Correlation between 
Active Rheumatic Lesions in the Left Auricular 
Appendage and Elsewhere in the Heart. Am. J. 
M. Se. 226: 290 (Sept.), 1953. 

The authors examined 40 rheumatic hearts ob- 
tained at necropsy comparing the incidence of 
Aschoff bodies as an indication of rheumatic activity 
in the left auricular appendage with other areas of 
the myocardium. The auricular appendage con- 
tained Aschoff bodies in nine instances, with active 
lesions being described in other myocardial areas 
in each case. In six of the hearts, the left auricular 
appendage revealed no signs of activity while other 
areas revealed active lesions. Therefore, the absence 
of lesions within the left auricular appendage ob- 
tained during cardiac surgery does not preclude the 
possibility of activity elsewhere in the heart. How- 
ever, the presence of rheumatic activity in the 
auricular appendage would seem to indicate that 
lesions are likely to be present at other sites in the 
heart. 

SHUMAN 


ROENTGENOLOGY 


Dubilier, W., Burnett, H. W., Dotter, C. T., and 
Steinberg, I.: Radiation Hazard during Angio- 
cardiography. Am. J. Roentgenol. 70: 441 (Sept.), 
1953. 

The authors measured the amount of radiation 
received by patients and physicians in the course of 
angiocardiography. The patients received between 
3.3 and 6.8 r (3300-6800 milliroentgens) with an 
average of 4.6 r. The physician injecting the radio- 


paque substance received 41 to 132 mr, an average 
of 78 mr when a large cone was used, and 31 to 
101 mr, an average of 45 mr when a smaller cone 
was used. Scatter radiation was decreased two 
thirds by the use of a three-ply lead glass fabric 
(Archer lead glass gown). 

The weekly permissible total body dose recom- 
mended by the National Committee on Radiation 
Protection is 300 mr, and the upper limit on hands 
as determined by the International Commission 
on Radiological protection is 1.5 r (1500 mr). The 
authors conclude that the amount of radiation 
during angiocardiography is safe when performed 
by standard methods. 

SCHWEDEL 


SURGERY IN HEART AND VASCULAR 
SYSTEM 
Cronkhite, L. W.: Intracardiac Puncture in Cardiac 

Arrest. Multiple Episodes of Ventricular Asystole 

with Survival. New England J. Med. 249: § 

(July 2), 1953. 

The case of a woman aged 70 years who had re- 
peated attacks of complete and prolonged ven- 
tricular standstill is described. The periods of 
ventricular asystole were preceded by evidence of 
marked ventricular irritability with ventricular 
tachycardia and ventricular fibrillation. In one 24 
hour period there were 23 separate episodes of 
ventricular standstill, and on each occasion the 
heart was made to beat by the introduction of a 
cardiac needle into the ventricular wall. At no time 
was any medication introduced directly into the 
heart. Medication included quinidine, procaine 
amide hydrochloride, atropine sulfate and_ epi- 
nephrine. The attacks gradually subsided and the 
patient ultimately recovered. It is suggested that 
cardiac puncture is a quick and simple procedure 
which may be employed in cardiac standstill when 
more elaborate equipment for diagnosis and treat 
ment of the condition is being assembled. 

RosENBAUM 


Woodruff, W., and Merkel, C. G.: Decisions in 
Thoracic Surgery as Influenced by the Knowl- 
edge of Pulmonary Physiology. J. Thoracic Surg 
26: 156 (Aug.), 1953. 

On the basis of studies of patients subjected to 
thoracic operations, the authors present certain 
views which are practical and helpful guides in 
making surgical decisions in the presence of respira 
tory problems. They point out that the lungs and 
thorax act as the pump which brings air to the pul 
monary capillary bed for gaseous exchange. In th: 
normal individual the factor limiting peak physica 
exertion is not the respiratory, but the cardio 
vascular system. The capacity of the respirator 
apparatus to pump air is dependent upon the in 
tegrity of the thoracic parietes, the existence 0 
unimpeded airways, and the vresence of norma 
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listensibility of the lungs. The pulmonary capillary 
yed has the ability to augment its capacity markedly 
through an increase of cross-section area of the 
‘apillaries and perhaps by an opening of previously 
,onperfused vessels. 

The authors believe that pulmonary function 
studies are valuable in the over-all assessment of 
in individual prior to thoracic surgery, and are 
necessary in borderline cases. 

ABRAMSON 


Bailey, C. P., Bolton, H. E., Jamison, W. L., and 
Neptune, W. B.: Atrio-septo-pexy for Interatrial 
Septal Defects. J. Thoracic Surg. 26: 184 (Aug.), 
1953. 

The authors reviewed the various procedures 
utilized in the surgical treatment of interatrial septal 
defects and presented another method consisting of 
atrioseptopexy. This involved bridging the defect 
with a portion of the invaginated right auricular 
wall. The operation was performed on 14 patients. 
Besides the septal defect, 2 had co-existing mitral 
stenosis, while 5 demonstrated anomalous entrance 
of the pulmonary veins either into the right atrium, 
the superior vena cava, or both. Twelve patients 
survived surgery while two died on the operating 
table. Three succumbed subsequently. Of the re- 
maining nine, postoperative catheterization was 
carried out in six instances and of this number, four 
revealed complete abolition of the shunt and correc- 
tion of the defect and associated lesions. In the 
other two, signs of a small residual interatrial 
communication were still found. The clinical im- 
provement was considered to be excellent in all the 
surviving patients. 

ABRAMSON 


Julian, O. C., Grove, W. J., Dye, W. S., Olwin, J., 
and Sadove, M. S.: Direct Surgery of Arterio- 
sclerosis: Resection of Abdominal Aorta with 
Homologous Aortic Graft Replacement. Ann. 
Surg. 138: 387 (Sept.), 1953. 

The authors reported the results of resection of 
the lower abdominal aorta, with replacement by 
in arterial bifurcation homograft, in five patients. 
hree of these suffered from arteriosclerotic obstruc- 
tion of the bifurcation, while the remaining two had 
n aneurysm of the lower end of the abdominal 
sorta extending into both common iliac arteries. 
during the operation it was found advantageous to 
tilize medications to reduce blood pressure, so 
hat trauma to the proximal portion of the aorta at 
1e point of application of the clamp was minimized. 
nticoagulants were not used. 
Two of the grafts were successful in restoring 
ilsatile flow in both extremities, while in the other 

t :ree this occurred on one side only. There were no 

© aths in the series. 

ABRAMSON 


Geoghegan, T., and Lam, C. R.: The Mechanism of 
Death from Intracardiac Air and Its Reversibility. 
Ann. Surg. 188: 351 (Sept.), 1953. 

The authors investigated the cause of death from 
air injected into the arterial tree in a series of dogs. 
None of the animals succumbed immediately after 
0.25 to 2.0 cc. of air per kilogram of body weight 
was injected into the left carotid artery. However, 
there was evidence of marked neurologic damage 
when doses of more than 0.25 cc. were given. Another 
series of animals received 0.75 cc. of air per kilo- 
gram into the left ventricle, and only one survived. 
The large mortality was due to the entrance of air 
into the coronary arteries. However, the change 
was not irreversible, since many of the hearts were 
completely resuscitated by obtaining a high enough 
pressure in the coronary arteries to force the air 
through to the venous side. This was accomplished 
by clamping the aorta and applying manual systole. 

ABRAMSON 


Shumacker, Jr., H. B.: Surgical Repair of Atrial 
Septal Defects. Ann. Surg. 138: 404 (Sept.), 
1953. 

The author described a new surgical approach to 
the closure of atrial septal defects. This involved 
fixing to an incision in the right atrium a pocket of 
autogenous pericardium which could be invaginated 
into the atrial cavity—one wall of which could be 
sutured directly to the margins of the defect. The 
operation was performed on two patients but the 
results were not satisfactory. In one, disintegration 
of the graft occurred, while in the other there was 
evidence suggestive of a persistent intra-arterial 
communication. 

ABRAMSON 


Deterling, Jr., R. A.: Resection of an Acquired Co- 
arctation of the Low Thoracic Aorta and Replace- 
ment With a Preserved Vessel Graft. J. Thoracic 
Surg. 26: 290 (Sept.), 1953. 

The author presented the case of a 23 year old 
girl with a long coarctation of the lower portion 
of the thoracic aorta which was treated by excision 
and replacement by a preserved aortic homograft. 
Postoperatively a left hemothorax occurred, possibly 
due to a leak from an aortic fracture caused by the 
proximal aortic clamp. However, resolution of this 
process occurred and the end result was satisfactory. 
The blood flow in the lower extremities was normal 
after operation. 

Because of the character and the site of the 
lesion, the author suggested that the patient may 
have had an acquired coarctation. 

ABRAMSON 





AMERICAN HEART ASSOCIATION, INC. 


44 East 23rd Street, New York 10, N. Y. 
Telephone Gramercy 7-9170 


RESEARCH FELLOWSHIPS AND GRANTS 
FOR THE FISCAL YEAR BEGINNING JULY 1, 1955 
Fellowship Support 


Applications must be received on or before September 15, 1954. 

Research Fellowships (postdoctoral), open to graduates of approved medical or graduate 
schools, for research in the cardiovascular field. Awarded for periods of one or two years. Fellows 
must engage full-time in research. Stipend ranges from $3,500 to $5,500. 

Established Investigatorships, open to graduates of approved medical or graduate schools who 
intend to follow an academic or investigative career. A Doctorate in Medicine, in Philosophy or 
in Science, and research achievement is required. Awarded for periods up to 5 years subject to an- 
nual review. Support offered in the field of cardiovascular or in fundamental research. Initial 
stipend is usually $6,000 with annual increases. Institutions may supplement stipend with per- 


mission of the Research Committee of the American Heart Association. 


Research Grants-in-Aid 


Applications must be received on or before December 1, 1954. 

Grants are made to nonprofit institutions in direct support of a particular investigator, for a 
specific program of research under his direction. Grants are awarded in support of research in the 
cardiovascular field or basic sciences related to it in amounts up to $10,000 per annum for periods 


of one or more years. 


Further information and application forms may be secured from the Medical Director 


SECOND WORLD CONGRESS OF 
CARDIOLOGY AND 27TH 
SCIENTIFIC SESSIONS OF 

AMERICAN HEART ASSOCIATION 

WASHINGTON, D. C., SEPT. 12-17 


Schedule of Events 
Saturday, Sept. 11, 5:00 to 10:00 p.m.: Regis- 
tration, Mayflower Hotel 
Sunday, Sept. 12: 
9:00 a.m. to 10:00 p.m.: Registration, May- 
flower Hotel 
10:30 a.m.: Opening ceremonies at Constitu- 
tion Hall 
9:00 p.m.: Reception for Congress Members, 
Pan American Building 
Monday, Sept. 13 through Friday, Sept. 17: 
Scientific Sessions at National Guard Ar- 
mory. (See program below.) 
Monday Sept. 13, 8:30 to 10:30 p.m.: Visit to 


National Gallery of Art, for Congress Mem- 
bers only. 

Tuesday, Sept. 14, 8:00 p.m.: Formal banquet 
for Congress Members, to be held simul- 
taneously at the Mayflower and Statler 
Hotels. 

Wednesday, Sept. 15, 2:30 to 5:30 p.m.: Medi- 
cal sightseeing tours. 

Thursday, Sept. 16, 8:30 p.m.: Concert by the 
National Symphony Orchestra of Washington. 

Friday, Sept. 17, 2:30 to 5:30 p.m.: Medical 
sightseeing tours. 


Scientific Program 


The scientific program of the Congress wi! 
be held at the National Guard Armory from 
Monday, September 13 through Friday, Sep- 
tember 17. Morning sessions are schedule! 
daily from 9:00 to 12:30 p.m. Afternoon se:- 
sions will be held from 2:00 to 5:30 p.m. ever’ 
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wy except Wednesday, Sept. 15 and Friday, 
-apt. 17 when medical tours are scheduled. 
|'anels, symposia and special lectures will be 
}eld in the Main Auditorium. Simultaneous 
- ‘ientifie sessions will be conducted in smaller 
:oms. The overall scientific program of the 
ongress is as follows: 


MONDAY MORNING 
SEPTEMBER 13 


‘lain Auditorium, Room A 
SESSION I: 9:00-10:30 A.M. 


International Cardiovascular Epidemiology 
Paul D. White, Boston 


Symposium: Atherosclerosis 
Chairman: Ancel Keys, Minneapolis 


Problems and Challenges of Population Comparisons. 
Ancel Keys, Minneapolis. 

Wartime Lessons from Northern Europe on Arterio- 
sclerotic Heart Disease. Gunnar Biorck, Malmé, 
Sweden. 

Analysis of 10,000 Postmortem Examinations in 
Japan. Noboru Kimura, Kyushu, Japan. 

Arteriosclerotic Heart Disease Among the Bantu of 
Johannesburg, South Africa. J. Higginson, 
Johannesburg. 

Incidence of Coronary Disease in Population Groups 
in England. J. N. Morris, London. 

Field Studies in Italy, 1954. Ancel Keys, Minneapolis. 

Clinical Surveys in Italy. Paul D. White, Boston. 

Discussion 


INTERMISSION: 10:30-11:00 A.M. 


SESSION II: 11:00-12:30 P.M. 


Symposium: Other Cardiovascular Relation- 
ships 
Chairman: Paul D. White, Boston 


Rheumatic Fever. Vittorio Puddu, Rome. 
Hypertension. Alberto C. Taquini, Buenos Aires. 
Congenital Heart Disease. Pierre Soulie, Paris. 
Cardiovascular Syphilis. J. Earle Moore, Baltimore. 
Cor Pulmonale. Gordon 8. Myers, Boston. 
F'ndomyocardial Disease of Unknown Cause. J. N.C. 
Davies, Ampala, Uganda, South Africa. 
scussion 


Simultaneous Scientific Sessions 


*0M B. Electrocardiography, I 


E setrocardiographic Changes following Biliary and 
Gastric Distention in Freshly Infarcted Un- 
anesthetized Dogs. Samuel Bellet, Richard L. 


Wechsler, Paul Nemir, Allan Kaplan and George 
Meade, Philadelphia. 

Intermittent Patterns of Preponderance in Electro- 
cardiographic Tracings. Marcel Segers, Brussels. 

Bilateral Bundle Branch Block. Mauricio B. Rosen- 
baum, Buenos Aires. 

The Electrocardiogram in Mitral Stenosis before 
and after Commissurotomy. J. Gilbert-Queralto, 
M. Torner-Soler and I. Balaguer-Vintro, Bar- 
celona. 

The Electrocardiographie Diagnosis of Right Ven- 
tricular Hypertrophy in Rheumatic Heart Dis- 
ease. Richard Turner, Edinburgh. 

Considerations Regarding the Genesis of the QRS 
Complex in Pulmonary Embolism. Alberto H. 
Guardo, Enrique Lopez, Mahelz Molins and 
Francisco J. Romano, Buenos Aires. 

Sino -Auricular-Ventricular Pathways. Roberto 
V. Lombardini, Eugenio J. Isasi, Roberto V. 
Garabelli and Antonio F. Mader, Montevideo, 
Uruguay. 

Electrical Resistivity and Capacity of Living Body 
Tissues at Heart Signal Frequencies. Herman P. 
Schwan, Calvin F. Kay, Paul T. Bothwell and 
Elwood L. Foltz, Philadelphia. 


ROOM C. Drugs and Therapy, I 


Hypoproteinemia in Refractory Cardiac Edema. 
A. A. Fitzgerald Peel, Glasgow, Scotland. 

Clinical Studies on Neriifolin. Jorge E. Bernal-Tirado 
and Julio C. Rico, Bogota, Colombia. 

Long Term Anticoagulant Therapy. William T. Foley, 
Irving S. Wright, Ellen McDevitt and Cecil 
Simmons, New York. 

Nicotinic Acid in the Treatment of Cardio-Respira- 
tory Failure: Physiopathologic Bases and Clin- 
ical Experience. Luigi Condorelli and Pier Luigi 
Guidotti, Rome. 

The Treatment of Incapacitated Euthyroid Cardiac 
Patients with Radioactive Iodine. Herrman L. 
Blumgart, A. Stone Freedberg and George S. 
Kurland, Boston. 

The Action of Quinidine and Procainamide on the 
Excitability Conduction Rate and Refractory 
Period of Heart Tissue. Maria Isabel Rodriguez 
and Rafael Mendez, Mexico City. 

Studies on Digitalis. Bernard Lown and Samuel A. 
Levine, Boston. 

An Experimental Study of the Action of Sparteine 
on Auricular Flutter and Fibrillation. Rafael 
Mendez and Maria Isabel Rodriguez, Mexico 
City. 


ROOM 12W. Physiology, I 


The Metabolism of the Heart. Richard Bing, Bir- 
mingham, Alabama. 

Results of Electronmicroscopic Investigations of 
Heart and Blood Cells. Bruno Kisch, New York. 

Effect of Tissue Extracts on Oxygen Consumption 
by Homogenized Myocardial Tissue. Janet M. 
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Lemley-Stone and George R. Meneely, Nashville, 
Tennessee. 

Molding of Blood Vessels, Valves and Stenotic 
Lesions by Hydraulic Forces. Simon Rodbard, 
Chicago. 

The Influence of Rapid Infusion of Isotonic Glucose 
on the Pulmonary and Renal Circulation in 
Normal Individuals and in Cases with Mitral 
Stenosis. Lars Werko, Jan Ek, Harje Bucht and 
Edvardas Varnauskas, Stockholm. 

The Effect of the Valsalva Maneuver on Net Pul- 
monary Artery Pressure. G. de J. Lee, M. B. 
Matthews and E. P. Sharpey-Schafer, London. 

Hypothalamic Influences on Pulmonary Circulation. 
C. Bartorelli and G. Folli, Milan. 

Experimental Unilateral Pulmonary Artery Occlu- 
sion in Humans. B. L. Brofman, Cleveland. 


ROOM 27E. Occupational Cardiology and Re- 
habilitation 


Occupational Outlook of Cardiacs: Experience of 
the Cleveland Work Classification Clinic. Her- 
man K. Hellerstein, Elaine Goldstone, T. William 
Moir and Norman Harris, Cleveland. 

Rehabilitation of the Patient with Cardiovascular 
Disease—the Third Phase of Medical Care. Jo- 
seph G. Benton and Howard A. Rusk, New York. 

Cases Returning to Occupations following Myocar- 
dial Infarction. William D. Stroud, Morris W. 
Stroud III, and Joseph A. Wagner, Philadelphia. 

Work Capacity of the “‘Disabled’’ Cardiac. Abraham 
Jezer, Bronx, New York. 

Heart Disease and Industry, with Particular Refer- 
ence to Workmen’s Compensation Cases. Meyer 
Texon, New York. 

An Experiment in Interprofessional Group Confer- 
ences for Cardiac Program Personnel. Ruth 
Whittemore, New Haven. 

Mass Survey Technique in Heart Disease. A. Cal- 
houn Witham and H. B. Jones, Augusta, Georgia. 

Flying Stress and Heart Disease. Ashton Graybiel, 
Pensacola, Florida. 


MONDAY AFTERNOON 
SEPTEMBER 13 


Main Auditorium, Room A 


SESSION III: 2:00-3:30 P.M. 


Symposium: The Clinical Value of Instrumental 
Methods of Diagnosis in Congenital Heart 
Disease (to the Exclusion of X-ray and 
Electrocardiography ) 

Chairman: Andre Cournand, New York 

The Relative and Absolute Value of These Methods 
in Congenital Lesions with Reduced Pulmonary 


Circulation. Maurice Campbell, London. 
The Relative and Absolute Value of These Methods 


in Congenital Lesions with Increased Pulmonary 
Circulation. Pierre Soulie, Paris. 

Use of Indicator Substances. Howard B. Burchell, 
Rochester, Minnesota. 

Angiocinematography. F. Grosse-Brockhoff, Bonn. 

Angiocardiography in Two Planes and with Multip] 
Frames. John Lind, Stockholm. 

The Visual Demonstration of Congenital Malforma 
tions of the Heart by Means of the Trajector: 
and Position of the Catheter. Rodolfo Limo: 
Lason, Mexico City. 


INTERMISSION: 3:30-4:00 P.M. 


SESSION IV: 4:00-5:30 P.M. 


Panel: Congenital Heart Disease: Indications 
for and Results of Operations in Paten: 
Ductus Arteriosus, Coarctation of the Aorta, 
Pure Pulmonic Stenosis and Tetralogy of 
Fallot 


Chairman: Helen B. Taussig, Baltimore, Maryland 
Co-Chairman: H. A. Snellen, Leiden, Netherlands 
Assistant: Jorge Espino-Vela, Mexico City 


Maurice Campbell, London 

M. Durand, Paris 

Stanley Gibson, Chicago 

Rudolfo O. Kreutzer, Buenos Aires 
Gustav Nylin, Stockholm 


Simultaneous Scientific Sessions 
ROOM B. Coronary Artery Disease 


Immediate and Late Myocardial Changes in Experi- 
mental Infarction: Correlation of Oxygen Ten- 
sion, Myocardial Dynamics and Local Electro- 
cardiographic Data with Residual Scarring. 
W. F. Sheldon, J. J. Sayen, G. Peirce and P. T. 
Kuo, Philadelphia. 

A Four Year Experience in the Treatment of Angina 
Pectoris by Internal Mammary Artery Implant, 
Supplemented by Pericardial Fat Grafts. Arthur 
Vineberg, D. D. Munroe, William Buller, and 
Yues Martineau, Montreal. 

Infectious Coronaritis in the Pathogenesis of Myo- 
eardial Infarction. A. Turchetti and G. Lomeo, 
Rome. 

Serum Glutamic-Oxalacetic Transaminase Activity 
in Myocardial Infarction. John 8S. LaDue, Felix 
Wroblewski and Arthur Karmen, New York. 

The C-Reactive Protein Determination as a Measure 
of Myocardial Necrosis. Irving G. Kroop and 
Nathan H. Shackman, Brooklyn, New York. 

Masculine Differentiation Index in Coronary Disease. 
J. Vague, A. Jouve, M. Teitelbaum, Marseilles. 

Angina Pectoris in Women. T. Padilla, Buenos Aires. 

The Work of the Heart at the Altitude of Bogot:. 
Francisco Gnecco Mozo, Bogota, Colombia. 


ROOM C. Drugs and Therapy, II 


Paradoxical Effects from Nitroglycerine in the Trea - 
ment of Angina Pectoris. Henry I. Russek, Ka’l 
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F. Urbach and Burton L. Zohman, Staten Island, 
New York. 

omparison of the Hemodynamic Effects of Digitalis 
and of Mercurial Diuretics in the Treatment of 
Congestive Heart Failure. A. R. Berger, Bertha 
Rader and Warren W. Smith, New York. 

ioassay of Two Oral Mercurial Diuretics as Com- 
pared to Two Carbonic Anhydrase Inhibitors. 
John H. Moyer, Charles L. Spurr and Ralph V. 
Ford, Houston, Texas. 

CTH in Heart Disease: Its Paradoxical Effect on 
Sodium Excretion in Resistant Congestive Fail- 
ure. F. R. Schemm and A. A. Camara, Great 
Falls, Montana. 

ledical Management of Hypertension. Henry A. 
Schroeder and K. Mitchell Perry, Jr., St. Louis. 

ong-Term Anticoagulant Therapy in Coronary 
Atherosclerosis. E. Sterling Nichol, Miami. 
(A Cooperative Study*) 

in Evaluation of Continuous Long-Term Anticoag- 
ulant Therapy on the Prognosis of Myocardial 
Infarction. M. M. Suzman, H. D. Ruskin and 
B. Goldberg, Johannesburg. 

Cardiovascular Disturbances and Their Treatment 
in Modified Electrotherapy for Psychiatric IIl- 
ness. William Hall Lewis, Jr., D. Jeanne Richard- 
son and Lawrence H. Gahagan, New York. 


ROOM 12W. Physiology, II 


Studies on Ventricular Filling. N. M. Buckley and 
Erie Ogden, Columbus, Ohio. 

Oxygen Consumption of the Heart in the Heart- 
Lung Preparation. J. J. Van Heerswynghels, 
J. J. Reuse and M. J. Hans-Berteau, Brussels. 

Circulatory Studies with Tagged Erythrocytes dur- 
ing Surgical Operations and Shock Conditions. 
Gustav Nylin, Stockholm. 

Hepatic Rheography. J. Moniz de Bettencourt, 
Lisbon. 

Interrelations of Arterial Oxygen Saturation and 
Coronary Circulation. Alfredo Alella, Rome. 
Sodium and Cardiac Muscle. R. J. S. McDowall and 

A. F. Zayat, London. 

Cardiocirculatory Studies in Pulsus Alternans of the 
Systemic and Pulmonary Circulations. M. Irene 
Ferrer, Rejane M. Harvey, Andre Cournand and 
Dickinson W. Richards, New York. 

‘enous Collateral Circulation after Ligation of Pul- 
monary Veins in the Dog. Massimo Calabresi, 
Alfred Hurwitz, Averill A. Liebow and Ronald 
W. Cooke, New Haven. 


* John J. Boehrer, Minneapolis; Joseph F. Borg, 

Paul, Minnesota; Thomas J. Coogan, Chicago; 

1 orge C. Griffith, Los Angeles; John W. Keyes, De- 

: it; Edward Massie, St. Louis; William L. Mullins, 

tsburgh; Robert Page, Chicago; Thornton Scott, 

‘ ington, Kentucky; Lawrence M. Serra, Baltimore; 
rles A. L. Stephens, Tucson, Arizona. 


ROOM 27E. Mitral Stenosis 


Electrocardiographic Changes during Mitral Com- 
missurotomy. Harry Gross, Edith Kepes, Denni- 
son Young and Charles D. Enselberg, New 
York. 

The Results of Mitral Commissurotomy in 100 Cases 
with Preoperative Catheterization of the Heart: 
Ignacio Chavez, Manuel Vaquero and Felipe 
Mendoza, Mexico City. 

The Influence of Pulmonary Vascular and Paren: 
chymal Changes on the Success of Mitral Valvu- 
lotomy. B. C. Sinclair-Smith, J. F. Farrar, A. J. 
Palmer, J. H. Halliday and J. K. Maddox, Syd- 
ney, Australia. 

Postoperative Hemodynamic Studies Carried out in 
48 Cases of Mitral Stenosis. J. Carlotti, P. 
Soulié, F. Joly, J. R. Sicot and M. Degeorges, 
Paris. 

The State of Lungs in Mitral Stenosis. J. Baillet, 
P. Chiche, M. Servelle and J. Carlotti, Paris. 

A Technique for Pressure Measurements in the Left 
Atrium, Left Ventricle and Aorta. Viking Olov 
Bjork, Stockholm. 

Some Aspects of the Surgical Treatment of Mitral 
Stenosis. Clemente Robles, Jenaro Pliego, Felipe 
Mendoza, Patricio Benavides, Fernando Qui- 
jano, Ruben Fernandez Pellon and Jose Roberto 
Monroy, Mexico City. 

Prognosis of Mitral Stenosis. R. Vedoya, C. T. Nessi 
and J. Mendelzon, Buenos Aires. 


TUESDAY MORNING 
SEPTEMBER 14 


Main Auditorium, Room A 


SESSION I: 9:00-11:00 A.M. 


Rheumatic Fever 
Chairman: J. G. Fred Hiss, Syracuse, New York 


Experimental Studies on the Nature and Origin 
of Fibrinoid 
Lewis Thomas, Minneapolis 


Panel: Diagnosis and Management of Rheumatic 
Fever and Rheumatic Heart Disease 

Chairman: T. Duckett Jones, New York 

Edward F. Bland, Boston 

Charles H. Rammelkamp, Cleveland 

John D. Keith, Toronto 

David D. Rutstein, Boston 


INTERMISSION: 11:00-11:30 A.M. 


SESSION II: 11:30-12:30 P.M. 


George Brown Memorial Lecture ' 

The Control of the Peripheral Circulation by the 
Walls of the Blood Vessels. Alan C. Burton, 
London, Ontario. 
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Simultaneous Scientific Sessions 
ROOM B. Pulmonary Heart Disease 


Primary Pulmonary Hypertension. Lewis Dexter, 
Florence W. Haynes, Hiroshi Kuida, Murray 
Rabinowitz and Elliot Rapaport, Boston. 

A Study of Seven Cases of Essential Pulmonary 
Hypertension. P. Soulie, R. Tricot, J. Dimatteo 
and J. Baillet, Paris. 

Clinical and Microscopic Data on the Pulmonary 
Arterial Circulation of Either Venous or Arterial 
Overfilling of the Lungs (Mitral Stenosis; Patent 
Ductus Arteriosus or Septal Defects). H. A. 
Snellen, J. Dankmeyer and J. Ho-A-Sjoe, Leiden, 
Netherlands. 

Compression of the Left Coronary Artery during 
Cor Pulmonale. Eliot Corday, Beverly Hills, 
California. 

A Study of the Factors Causing Pulmonary Hyper- 
tension in Patients with Pulmonary Tubercu- 
losis. A. Van Loo, R. Pannier, K. Vuylsteek, 
J. Verstraeten, A. Gyselen, R. De Brabandere, 
R. Verbeke, and M. Vanderstraeten, Lemberge, 
Belgium. 

Effects of Priscoline on the Pulmonary Vascular 
Resistance and Arterial Blood Oxygen Satura- 
tion in Patients with Chronic Pulmonary Dis- 
ease. David T. Dresdale, Alfred M. Steinman, 
Hyman Gold, Hernando Castellon and Jerome J. 
Greenwald, New York. 

Hemodynamic Effects of Induced Systemic Hypo- 
tension upon Pulmonary Hypertension of Various 
Origins. Charles Lepine, Benito Carasso and 
Fernand Gregoire, Montreal. 

Bilharzial Cor Pulmonale. M. Ibrahim and B. Girgis, 
Cairo. 


ROOM C. Cardiovascular Surgery, I 


The Course of Pulmonary Hypertension after Sur- 
gical Treatment of Mitral Stenosis: Evidence 
for Progressive Long-Term Improvement. J. 
Gerard Mudd, William F. Kistner and C. Rollins 
Hanlon, St. Louis. 

Clinical Results of 500 Patients with Mitral Stenosis 
Undergoing Valvuloplasty. Lawrence B. Ellis 
and Dwight E. Harken, Boston. 

The Immediate and Remote Results in 150 Cases of 
Mitral Valvulotomy. J. K. Maddox, J. H. Halli- 
day, F. Mills, J. F. Farrar, A. J. Palmer and B.C. 
Sinclair-Smith, Sydney, Australia. 

Surgical Treatment of Interatrial Septal Defects. 
Robert E. Gross, Boston. 

Clinical Evaluation of the First 42 Patients with 
Severe Aortic Insufficiency, Treated with a 
Plastic Aortic Valve. C. A. Hufnagel, W. P. 
Harvey, J. P. Segal, R. Ari and P. Rabil, Wash- 
ington, D. C. 

The Results of Direct Operations on Pulmonary 
Stenosis in Fallot’s Tetralogy. R. C. Brock, 
London. 


Surgical Management of Pulmonary Valvular Steno- 
sis: A Clinical and Physiological Postoperative 
Evaluation. C. Walton Lillihei, Paul Winchell 
Paul Adams, Ivan Baronofsky, Forrest Adams 
and Richard L. Varco, Minneapolis. 

Left Heart Surgery in Dogs during Respiratory and 
Cardiac Arrest at Body Temperatures below 
10 Degrees Centigrade. James T. Grace, D. §. 
Tysinger, Merrill W. Schell and Frank Gollan 
Nashville, Tennessee. 


ROOM 12W. Electrocardiography, Il 


The Influence of Cortisone and Various Compound: 
on the T Wave of the Dog Electrocardiogram 
Melville Magida and Rose Lubschez, New York 

Quantitative Exploration of the Electrical Field o 
the Heart. Pierre Rijlant, Brussels. 

The Electrocardiographic Significance of Dipol 
Potentials Produced in Homogeneous Tors: 
Models. Ernest Frank and Calvin F. Kay, Phila 
delphia. 

The Pre- and Postoperative Electrocardiogram in 
Mitral Stenosis. D. Dimatteo, F. Joly, M. De 
georges and J. Carlotti, Paris. 

The Mechanism of the Preventive Action of Induced 
Hypothyroidism on Experimental Ventricula: 
Arrhythmias of the Rat. Fernando F. Batlle, 
Manuel Rene Malinow and Bernardo Malamud. 
Buenos Aires. 

Ventricular Activation in Ventricular Extrasystoles. 
Alfonso Anselmi, Maria Isabel Rodriguez, and 
Demetrio Sodi-Pallares, Mexico City. 

The Pharmacology of Experimental Ventricular 
Arrhythmias in the Rat. III. Effects of Quinidine, 
Quinine, Procaine, and Procaine Amide. Blas 
Moia, Manuel Rene Malinow, Fernando Batlle 
and Bernardo Malamud, Buenos Aires. 

Wolff-Parkinson-White Syndrome in Ebstein’s Dis- 
ease: Possibility of Diagnosing Anomaly by 
Means of Intracavitary Leads. Demetrio Sodi- 
Pallares, Jorge Soberon Acevedo, Fernando 
Cisneros, Federico Marsico and Agustin Al 
varado, Mexico City. 


ROOM 27E. Arteriosclerosis and Cerebrovascu- 
lar Disease 


Experimental Atherosclerosis. 8. B. Andrus, G. V. 
Mann and F. J. Stare, Boston. 

The Interrelationship of Diet and Hormones in 
Atherogenesis. Ruth Pick, Jeremiah Stamler and 
Louis N. Katz, Chicago. 

A Cholesterol Tolerance Test: Its Probable Useful- 
ness in the Diagnosis of Coronary Atheromatosis. 
Roberto Francisco, San Juan, Puerto Rico. 

The Genetics of Hypercholesterolemic Xanthomatw- 
sis. Edwin O. Wheeler, Boston. 

Neurocirculatory Asthenia and Subclinical Aracl- 
noiditis Adhesiva Cerebrospinalis. Magojii2 
Maekawa, Kyoto, Japan. 

Cheyne-Stokes Breathing and Its Relation to Hea 
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Disease. James Hawley Currens, Rhett Talbert 
and Mandel E. Cohen, Boston. 

( anges Produced by Heparin in Electrophoretic 
Lipid Pattern in Human Atherosclerosis. J. 
Gilbert-Queralto, I. Balaguer-Vintro and L. 
Grau-Godina, Barcelona. 

l iracentrifugal and Electrophoretic Studies of the 
Influence of Gonadal Steroids on Human Serum 
Lipoproteins in Relation to Atherosclerosis. 
Robert H. Furman, R. Palmer Howard, and 
Loyal L. Conrad, Oklahoma City. 


TUESDAY AFTERNOON 
SEPTEMBER 14 


Main Auditorium, Room A 


SESSION III: 2:00-3:30 P.M. 
Symposium: The Problems of Circulation 


Chairman: George E. Burch, New Orleans 
Co-Chairman: Grace M. Roth, Rochester, Minnesota 


The Present Status of the Diagnosis of Pheochromo- 
cytoma by Pharmacologic Methods. Grace M. 
Roth and Walter F. Kvale, Rochester, Min- 
nesota. 

Diagnosis and Therapy for the Segmental Occlusion 
of the Major Arterial Supply. Gerald H. Pratt, 
New York. 

Non-Cardiac Circulatory Congestion Simulating 
Congestive Heart Failure. Ludwig W. Eichna, 
Saul J. Farber, Adolph R. Berger and Bertha 
Rader, New York. 

Factors which Determine the Rate of Venous Return 
to the Heart. Arthur C. Guyton, University, 
Mississippi. 


3:30-3:45 P.M. 


Paul White Prize Lecture of the Argentine So- 
ciety of Cardiology 

Methods for the Experimental Production of Gen- 
eralized Atherosclerosis in the Rat. Manuel Rene 
Malinow, D. Johman and A. A. Pelligrino, Buenos 
Aires. 


INTERMISSION: 3:45-4:00 P.M. 
SESSION IV: 4:00-5:30 P.M. 


mel: The Treatment of Hypertension 
‘atrman: Eduardo Braun-Menendez, Buenos Aires 
' Chairman: Irvine H. Page, Cleveland 


«gar V. Allen, Rochester, Minnesota 

Si na Bjoerk, Uppsala, Sweden 

» orge A. Perera, New York 

‘ ineth Shirley-Smith, London 

’. Horace Smirk, Dunedin, New Zealand 
vert W. Wilkins, Boston 


Simultaneous Scientific Sessions 


ROOM B. Rheumatic Fever and Rheumatic 
Heart Disease, I 


Histogenesis of Rheumatic Lesions. I. Costero, R. 
Barroso-Moguel and A. Chevez, Mexico City. 

Electrocardiographic Studies in Active Rheumatic 
Fever. Luiz V. Decourt and Mateus Romeiro 
Neto, Sao Paulo, Brazil. 

A Post-Mortem Study of the Left Atrial Appendage 
in 14 Cases of Acute Rheumatic Fever with 
Special Reference to Aschoff Bodies. A. Castel- 
lanos, Jr., J. M. Calvino and F. Sala Panisello, 
Havana. 

Rationale and Results of Hormone Therapy in Rheu- 
matic Fever. Vincent C. Kelley, Robert S. Ely 
and Alan K. Done, Salt Lake City. 

A Histopathological and Clinical Study of Cardiac 
Lesions in Patients Subjected to Mitral Com- 
missurotomy; the Effect of Cortisone on Such 
Lesions. Javier Robles Gil, Hector Rodriguez 
and Juan Jose Ibarra, Mexico City. 

Use of Combined Therapy and Rebound Suppression 
in the Treatment of Rheumatic Fever. Edward 
E. Fischel and Charles W. Frank, Bronx, New 
York. 

The Treatment of Cerebral Embolism from Mitral 
Stenosis. H. A. Dewar and S. G. Owen, New- 
castle on Tyne, England. 

Follow-Up Studies in Rheumatic Fever Patients— 
A Program of Social Cardiology. Gunnar Biorck, 
Malmé, Sweden. 


ROOM C. Cardiovascular Surgery, II 


The Surgical Treatment of Mitral Insufficiency. 
Charles P. Bailey, William L. Jamison and Henry 
T. Nichols, Philadelphia. 

The Results of Valvulotomy in Pulmonary Stenosis 
with a Closed Ventricular Septum. Maurice 
Campbell, London. 

Surgical Treatment of Coarctation of the Aorta 
Among the Newborn. J. Mathey, J. Nouaille, 
O. Schweistuth, J. P. Binet and J. Labesse, Paris. 

Circulatory Dynamics 5 Years After Surgical Cor- 
rection of Coarctation of the Aorta. J. Leo 
Wright, O. Theron Clagett, Howard B. Burchell, 
Edgar A. Hines, Jr., and Earl H. Wood, Roches- 
ter, Minnesota. 

Anomalous Pulmonary Venous Drainage. Alexander 
S. Nadas, Walter T. Goodale and Robert E. 
Gross, Boston. 

Treatment of Pulmonary Valvular Stenosis and of 
Tricuspid Stenosis with an Original Technique, 
Using a Modified Catheter. Victor Rubio and 
Rodolfo Limon Lason, Mexico City. 

Inferior Vena Cava Ligation in Heart Failure: Ex- 
perience of 5 Years in One Hundred Cases. J. 
Bernath, R. Guillemot, P. Samuel and R. Heim 
de Balsac, Paris. 

An Analysis of Thromboembolic Data in 500 Cases 
of Mitral Stenosis: Preoperative State, Opera- 
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tive Findings, and Present Status. Robert P. 
Glover, Thomas E. O’Neill, O. Henry Janton and 
Bartholomeo Iaia, Philadelphia. 


ROOM 12W. Electrocardiography, III 


Ventricular Activation in the Dog’s Heart. Demetrio 
Sodi-Pallares and Fernando Cisneros, Mexico 
City. 

Experiences with Rudimentary Anterior Wall In- 
faretion. Max Holzmann, Zurich. 

The Distinctive and Mutable Electrocardiogram of 
Coronary Arteriospasm. William Evans, London. 

The Myocardial Lesion in Constrictive Pericarditis: 
Electrocardiographic and Pathologic Observa- 
tions. Harold D. Levine and George A. Mc- 
Lemore, Boston. 

Thoracic Bipolar Horizontal Leads. Pedro Cossi and 
Alberto Bibiloni, Buenos Aires. 

Clinical Study of the Abnormalities of the End- 
Complex TU-U of the Electrocardiogram. 
Joseph Lambert, Spa, Belgium. 

Comparison of the T Waves of Hyperpotassemia with 
Similar T Waves in Other Conditions. Harold A. 
Braun, Borys Surawicz and Samuel Bellet; 
Philadelphia. 

Experimental A.-V. Nodal Rhythm. F. Jourdan, R. 
Froment and C. Finas, Lyon, France. 


ROOM 27E. Ballistocardiography 


Displacement, Velocity and Acceleration Ballisto- 
cardiograms as Registered with an Undamped 
Bed of Ultra-Low Natural Frequency. Maurice 
B. Rappaport, Cambridge, Mass. 

The Ballistocardiogram in Relation to Functional 
Capacity in a Group of Patients Affected by 
Different Heart Diseases. L. de Soldati, R. H. 
Mejia, C. M. Castro, G. Stritzler and M. Avel- 
laneda, Buenos Aires. 

Serum Cholesterol Concentration and Ballistocardio- 
graphic Characteristics of Middle-Aged Men. 
Henry L. Taylor and Joseph T. Anderson, Min- 
neapolis. 

The Effect of Alimentary Lipemia on Angina Pec- 
toris and Circulatory Dynamics of Patients with 
Coronary Artery Disease. Peter T. Kuo and 
Claude R. Joyner, Jr., Philadelphia. 

Further Long-Term Studies with the Ballistocardio- 
gram, with a Note on the Changes in the Records 
of Certain Elderly Persons Induced by Nitro- 
glycerine. Isaac Starr and Elaine Pedersen, 
Philadelphia. 

Characteristics of the Ballistocardiogram in Per- 
sistent Patency of the Ductus Arteriosus. 
Augusto Mispireta, Angelica Corvacho, M. 
Escudero and Luis Goyzueta, Lima, Peru. 

Ballistocardiography in Normal Pregnancy. Nogueira 
Dacosta and J. Moniz de Bettencourt, Lisbon. 

The Ballistocardiogram and the Electrokymogram 
in Heart Block. J. Enderle, W. Cassiman, J. 
Van Heerswynghels and M. Segers, Brussels. 


WEDNESDAY MORNING 
SEPTEMBER 15 


Main Auditorium, Room A 


SESSION I: 9:00-10:30 A.M. 


Symposium: Blood Volume 
Chairman: Gustav Nylin, Stockholm 
Co-Chairman: Carl J. Wiggers, Cleveland 


Physiological Aspects on the Regulation of Blo d 
Volume. Hampden C. Lawson, Louisville, Ky. 

The Use of Different Dye Methods in Blood Volw ie 
Determinations. Ernst Wollheim, Wiirzbu:z, 
Germany. 

Comparison Between Different Radioactive Labelliig 
Techniques of Red Cell Volume. Seymour J. 
Gray, Boston. 

Residual Volume of Blood in. the Right ard Le‘ft 
Ventricles. Robert R. Rushmer, Seattle. 

Physiological and Clinical Application of the Isotope 
Technique in Blood Volume Determination. ?. 
Waser, Basel. 


INTERMISSION: 10:30-11:00 A.M. 


SESSION II: 11:00-12:30 P.M. 


Symposium: The Physiology of the Contractile 
Protein in Heart Muscle 
Chairman: Maurice B. Visscher, Minneapolis 


Fundamental Aspects of the Chemistry and Behavior 
of Contractile Proteins. W. F. H. M. Mommaerts, 
Cleveland. 

The Significance of the Newer Knowledge of Con- 
tractile Proteins to Cardiology. Richard J. Bing, 
Birmingham, Alabama. 


Simultaneous Scientific Sessions 


ROOM B. Rheumatic Fever and Rheumatic 
Heart Disease, II 


The Role of the Mast Cell in the Reaction to Injury. 
Earl P. Benditt, Chicago. 

An Improved Spectrophotometric Method for De- 
termining Antistreptolysin-O. Harry A. Feldman 
and Anne L. Gillen, Syracuse, New York. 

Cardiac Lesions Induced by a Proteolytic Enzyme 
Isolated from Filtrates of Group A Streptococci. 
Aaron Kellner and Theodore Robertson, New 
York. 

The Relationship of the Immune Response to Group 
A Streptococci to the Course of Acute, Chronic 
and Recurrent Rheumatic Fever: A Study of 500 
Patients. Gene H. Stollerman, Arthur J. Lewis, 
Irwin Schultz and Angelo Taranta, New York 

Clinical Course of Subcutaneous Nodules in Rheu- 
matic Fever, and Its Significance in Relation to 
Treatment with ACTH and Cortisone. Bened ct 
F. Massell and Alexander J. McDonald, Bostcn. 












netional Evaluation of Rheumatic Heart Disease 
and Mitral Valve Surgery by Standardized Ex- 
ercise Tolerance Tests. Robert A. Bruce, James 
J. Pampush and K. Alvin Merendino, Seattle. 

R currence of Rheumatic Fever Due to Commissur- 
otomy: Y. Bouvrain, P. Fortin and M. Cara- 
manian, Paris. 

C rrent Concepts of the Management of Heart 


Disease in Pregnancy. Curtis L. Mendelson, 
New York. 


ROM C. Cardiopulmonary Dynamics 


A:rial Septal Defect: Relationship of Interatrial 
Pressure Gradient to Right and Left Ventricular 
Work, with Effects of Surgical Closure. Walter 
T. Goodale, Roger B. Hickler and Alexander S. 
Nadas, Boston. 

Tie Practical Application of the Compression Cham- 
ber Theory in Cardiac Catheterization. R. 
Knebel, Munster, Germany. 

Elevated Right Ventricular Pressure and Its Relation 
to the Pattern of Right Ventricular Hypertrophy. 
M. Torner-Soler, I. Balaguer-Vintro and J. 
Gibert-Queralto, Barcelona. 

Method for the Determination of Potency and Work 
of the Right Ventricle in Pulmonary Stenosis. 
H. J. Bidoggia, I. F. Cordero, F. E. Labaurt 
and E. R. Pietrofesa, Buenos Aires, Argentina. 

Oxygen Content of Pulmonary Artery Blood During 
the Respiratory and Cardiac Cycle in Patients 
with Intracardiac and Great Vessel Shunts in 
Relation to Possible Errors in Measurement of 
Pulmonary Flow. John T. Shepherd, Earl H. 
Wood and Howard B. Burchell, Rochester, Min- 
nesota. 

Relations Between the Shape of the P. C. V. Pres- 
sure Pulse and the Physiopathology of the Mitral 
Valve. E. Coelho, S. Borges, F. Padua, M. I. 
Barata, J. Maltez, S. Pereira and C. A. Duarte, 
Lisbon. 

Intraecardiac Pressure Recordings in Arrhythmic 
Heart Action. E. Boden, Dusseldorf. 

The Effects of Aortic Valvular Disease on Left 
Ventricular Function. Richard Gorlin, Michael 
B. Matthews, Raymond Daley, Ian K. R. Me- 
Millan and W. E. Medd, Jr., Boston. 


ROOM 12W. Vectorcardiography 


Comparative Value of Electrocardiographic and 
Vectorcardiographic Diagnosis: Pathological 
Correlation. A. M. Soffe, J. L. Richman and L. 
Wolff, Boston. 

Th: Truth About Vectoreardiography. Franklin D. 
Johnston and Richard McFee, Ann Arbor. 

An Electronic Analogue Computer for the Automatic 
Determination of the Ventricular Gradient in 
Man. Stanley A. Briller, Nathan Marchand and 
Charles E. Kossmann, New York. 

Th Electrical Artificial Heart. J. B. Milovanovich 

and A. J. Milovanovich, Paris. 
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A Study of the Electric Field of an Isolated Mam- 
malian Heart in a Homogeneous Volume Con- 
ductor. Ines Hartmann, Robert Veyrat, Oscar 
A. M. Wyss and Pierre W. Duchosal, Geneva. 

Wolff-Parkinson-White Syndrome: Clinical, Experi- 
mental, Electrocardiographic and Vectorcardio- 
graphic Studies. Ramon Aixala, Antonio Gomez, 
Raul Lopez, Pedro Fojo, Gabriel A. Sanchez, 
Julio Muniz, Rene Triay and Rene: Sanchez, 
Havana. 

Vectorial Representation of Bundle Branch Block 
Patterns from Scalar Leads. P. Rochu, P. Nicolai 
and A. Jouve, Marseilles. 

A Study of the Spatial Vectorcardiogram and the 

Electrocardiogram in 117 Patients with Con- 

genital Heart Disease. E. Donoso, E. Braunwald, 

S. Sapin, S. Blumenthal and A. Grishman, New 

York. 




























































































ROOM 27E. Congenital Heart Disease, I 











Renal Function in Coarctation of the Aorta. C. 
Frederick Kittle, William L. Valk and Andrew 
D. Mitchell, Kansas City, Kansas. 

At Which Stages of Human Development can the 
Origin of Congenital Heart Malformations be 
Located? J. Dankmeijer, Leiden, Netherlands. 

The Genesis of Cyanosis in Eisenmenger’s Complex. 
A. Agostini and G. Voci, Milan. 

Pulmonary Tuberculosis Complicating Congenital 
Heart Disease with Reduced Pulmonary Blood 
Flow. S. D. Doff, Jacksonville, Florida. 

Studies on the Circulation in Isolated Auricular and 
Ventricular Septal Defects. J. Lequime, H. 
Denolin, P. Courtoy and J. Kenis, Brussels. 

Condorelli’s Test for the Diagnosis of Ventricular 
Septal Defect. A. Turchetti, Rome. 

Atypical Cases of Pulmonic Stenosis. P. Vernant, 
J. Nouaille, F. Bouchard and A. Piton, J. 
Mathey, Paris. 

Report of Two Rare Cases of Transposition of the 
Great Blood Vessels. F. Grosse-Brockhoff and 
A. Schaede, Bonn. 
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SESSION I: 9:00-10:30 A.M. 





Panel: Surgery of Congenital Heart Disease 
Chairman: Alfred Blalock, Baltimore 
Co-Chairman: Russell Brock, London 


























Jean Mathey, Paris 

Robert Gross, Boston 
Clemente Robles, Mexico City 
J. F. Nuboer, Utrecht, Netherlands 
C. Walton Lillihei, Minneapolis 
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INTERMISSION: 10:30-11:00 A.M. 


SESSION IT: 11:00-12:30 P.M. 


Panel: Surgery of Non-Congenital Heart Disease 
Chairman: Robert Gross, Boston 
Co-Chairman: Samuel A. Levine, Boston 


R. Heim de Balsac, Paris 

Robert P. Glover, Philadelphia 
Charles A. Hufnagel, Washington, D. C. 
John C. Jones, Los Angeles 

J. Kenneth Maddox, Sydney, Australia 


Simultaneous Scientific Sessions 
ROOM B. Peripheral Vascular Disease 


Surgical Modification of the Ischemic Index. E. A. 
Otero and Manuel Rene Malinow, Buenos Aires 

Observations on a Soluble Long-Acting 4-Hydroxy- 
coumarin. Shepard Shapiro, New York. 

Experimental and Clinical Experience with Mar- 
cumar—A New Anticoagulant. René Bourgain, 
Cecil Symons and Irving 8. Wright, New York. 

Muscular Lesions of the Limbs in Arteritic Patients: 
Biopsy and Biochemical Findings. R. Scalabrino 
and P. G. Bianchi, Milan. 

Clinical Investigation of the Oscillogram of Periph- 
eral Arteries. M. G. Kettner, C. L. Ferrero and 
P. W. Duchosal, Geneva. 

Responses of the Muscle Vessels to Temporary Ar- 
terial Occlusion in Normal and in Collateral 
Circulation. Joseph Lambert, Spa, Belgium. 

Evaluation of Arteriography in the Study of Chronic 
Arterial Occlusions of the Lower Extremities. 
E. Perez-Stable, B. Milanes, R. Bustamante, A. 
Hernandez and J. MaCoock, Havana. 

Treatment with Digitalis for the Ischemic Muscle in 
Chronic Arterial Insufficiency. Luis Mendez, 
Mexico City. 


ROOM C., Hypertension, I 


Severe Cardiovascular Disease and Hypertension 
Induced in the Albino Rat with the Help of 
Obstructive Nephropathy. David Lehr, Jacob 
Churg, Constance Martin and Robert Milora, 
New York. 

An Evaluation of the Hypotensive Action of Rau- 
wolfia Serpentina Alkaloids in Cases of Essen- 
tial Hypertension. Rustom Jal Vakil, Bombay. 

Rauwolfia Serpentina—Clinical and Metabolic Stud- 
ies in Hypertensive Patients. George A. Perera, 
New York. 

Some Observations on Water and Electrolyte Metab- 
olism in Hypertension. A. C. Taquini, S. A. 
Plesch, T. A. Capris and B. N. Badano, Buenos 
Aires. 

The Effect of Weight Reduction upon the Blood 
Pressure of Obese Hypertensive Patients. A. P. 
Fletcher, London. 

Oral Protoveratrine in the Treatment of Hyperten- 


sion. Mariano M. Alimurung and Maria Z. Grajo, 
Manila. 

The Treatment of Hypertension with Hexamethon- 
ium and Hydergine. Francisco Rojas Villegas, 
Carlos Silva, Pablo Toledo, Alfredo Silva 
Graciela Vera and David Brailovsky, Santiago. 

Intractable Heart Failure—The Influence of Hyper 
tension. John B. Johnson, Alphonzo Jordan 
Clarence 8. Greene and William Pogue, Wash 
ington, D. C. 


ROOM 12W. Heart Diseases of Uncommon Eti 
ology, I 


Carcinoid of the Small Intestine and Right Hear 
Valvular Disease. Ake Thorson, Gunnar Biorck 
Gunnar Bjorkman and Jan Waldenstrom, Malmé 
Sweden. 

Chagas’ Cardiopathy: Clinical and Laboratory Con 
siderations. Hugo Abitbol, Aldo Romero, Alfredo 
Lopez Martin (Mendoza), Ignacio Maldonado 
Allende, Ricardo B. Podio, Felipe Gonzales Al 
varez, and P. B. Camponovo (Cordoba), Buenos 
Aires. 

Right Bundle Branch Block in Chronic Chagasic 
Myocarditis. Mauricio B. Rosenbaum and 
Atdemar J. Alvarez, Buenos Aires. 

The Diagnosis of Papiraceus Auricle. J. M. Rivero 
Carvallo and M. H. Ramirez Jaime, Mexico City. 

A Re-evaluation of the Diagnostic Criteria for Acute 
Pericarditis. William A. Sodeman and Richard 
H. Smith, Columbia, Missouri. 

Idiopathic Recurrent Pericarditis: A Comparison 
with the Postcommissurotomy Syndrome and 
Consideration of Etiology and Treatment. 
William Dressler, New York. 

Chronic Constrictive Pericarditis—Its Detection in 
Apparently Healthy People. F. A. L. Mathewson, 
Winnipeg, Canada. 

The Risks of Flying in Patients with Cardiovascular 
Disease: A Report on 30 Cases. Geoffrey Bourne, 
London. 


ROOM 27E. Diagnostic Methods 


The Jugular Pulse in Defects of the Interventricular 
Septum: Congenital and Acquired. David Gel- 
fand, Philadelphia. 

Left Auricular Pulsations in Mitral Valve Disease. 
Vittorio Puddu, Rome. 

Measurement of Left Auricular Pressure (L.A.P.) by 
Transbronchial Route in Patients Suffering from 
Mitral Lesions. J. Facquet, P. Alhomme, J. M. 
Lemoine and J. J. Welti, Paris. 

Transbronchial Puncture of the Left Atrium: Tech- 
nique and Application of the Method in the Study 
of Congenital and Acquired Heart Diseas*. 
Andrew G. Morrow and William R. Milncr, 
Bethesda, Maryland. 

The Valsalva Test in Mitral Stenosis. A. de Carval!:o 
Azevedo, A. Alves de Carvalho, A. Ney Tole:'o 
and Robison Roubach, Rio de Janeiro. 
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gnosis of Tricuspid Insufficiency: Clinical Fea- 
tures in Sixty Cases with Associated Mitral Valve 
Disease. Gonzalo Sepulveda and Daniel 8. Lukas, 
New York. 

‘| etrophoretic Studies in Inflammatory Cardio- 
vascular. Processes. E. Donzelot, H. Kaufmann 
and G. Dauzier, Paris. 
relation of Serial Cardiac Roentgenokymographic 
Patterns with the Clinical State in Myocardial 
Infarction. J. J. Sampson, B. Solomon, A. A. 
Goetz, Leland L. Felton and 8. J. Axelrad, San 
Francisco. 

RvOM F. Symposium: Vectorcardiography 

9:00 A.M.-12:30 P.M. 
Ci 1irman: Pierre W. Duchosal, Geneva, Switzerland 


Physical Foundation of Vectorcardiography. H. C. 
Burger, Utrecht, Netherlands. 

The Normal Vectoreardiogram and the Classifica- 
tion of Abnormalities. W. R. Milnor and C. A. 
Bertrand, Baltimore. 

Clinical Practice of Vectorcardiography. Andre 
Jouve, Marseilles. 

The Spatial Vectoreardiogram in Left Ventricular 
Hypertrophy. L. G. Horan, George E. Burch, 
J. A. Abildskov and J. A. Cronvich, New Orleans. 


THURSDAY AFTERNOON 
SEPTEMBER 16 


Main Auditorium, Room A 


2:00-2:15 P.M. 
Memorial to Dr. Frank N. Wilson. Louis N. Katz, 
Chicago. 


2:15-2:30 P.M. 


Memorial to Dr. Willem Einthoven. H. A. Snellen, 
Leiden, Netherlands 


SESSION. III: 2:30-4:00 P.M. 
Panel: Electrocardiography 
Chairman: Louis N. Katz, Chicago 


'o-Chairmen: Charles E. Kossmann, New York, George 
?. Burch, New Orleans 


The Standard Electrocardiogram: 
x Holzmann, Zurich 
‘ordon B. Myers, Detroit 
ttorio Puddu, Rome 
‘reel Segers, Brussels 
metrio Sodi-Pallares, Mexico City 
nger Williams, Boston 


The Stereovectorcardiogram: 
Den Boer, Utrecht, Netherlands 
rre W. Duchosal, Geneva 
hur Grishman, New York 
lre Jouve, Marseilles 


J.B. Milovanovich, Paris 
Louis Wolff, Boston 


INTERMISSION: 4:00-4:15 P.M. 


SESSION IV: 4:15-5:30 P.M. 


Panel: Ballistocardiography 
Chairman: Isaac Starr, Philadelphia 


Benjamin Baker, Baltimore 

Herbert R. Brown, Jr., Rochester, New York 
Tinsley R. Harrison, Birmingham, Alabama 
Harry Mandelbaum, Brooklyn, New York 
John L. Nickerson, New York 


Simultaneous Scientific Sessions 


ROOM B. Hypertension, II 


Hemodynamics of Acute Hypertension Produced by 
Stimulation of Cerebral Cortex. H. G. Langford, 
J. L. Patterson, Jr., R. R. Porter, M. Bernhaut 
and E. C. Hoff, Richmond, Virginia. 

The Neurogenic Component in Hypertension. F. 
Horace Smirk and Austin E. Doyle, Dunedin, 
New Zealand. 

The Thyroid in Experimental Renal Hypertension. 
Eduardo Braun-Menendez, Buenos Aires, Argen- 
tina. 

The Effects of a Low Sodium Diet on the Chemical 
Composition of the Arterial Wall in Normal 
Rats and in Rats with Renal and Desoxycorti- 
costerone Hypertension. Louis Tobian, Jr., 
Dallas. 

Pharmacodynamics of Hypotensive Drugs. Benedict 
E. Abreu, Alice B. Richards and Carl A. Bunde, 
Indianapolis. 

The Use of Hexamethonium Bromide in the Preven- 
tion and Treatment of Left Ventricular Failure. 
K. Shirley Smith and P. B. 8. Fowler, London. 

The Treatment of Hypertension with Ganglionic 
Blocking Agents and Hydrazinophthalazine. S. 
Bjoerk and B. Hood, Uppsala, Sweden. 

Rheumatic and Febrile Syndrome Incident to Treat- 
ment with Hydralazine. Harriet P. Dustan, 
Robert D. Taylor, Arthur C. Corcoran and 
Irvine H. Page, Cleveland. 


ROOM C. Congenital Heart Disease, II 


Pulmonary Diastolic Murmurs in Congenital Heart 
Disease. Arnold L. Johnson and Charlotte 
Ferencz, Montreal. 

Clinical and Hemodynamic Observations in Lutem- 
bacher’s Syndrome. Elliot Rapaport, Murray 
Rabinowitz, Florence W. Haynes, Hiroshi Kuida 
and Lewis Dexter, Boston. 

Atrial Septal Defect : The Clinical and Hemodynamic 
Response to Complete Closure. S. Gilbert Blount, 
Jr., Edwin M. Coyette and Henry Swan, Denver. 

The Diagnosis of the Ventricular Septal Defect. 
John D. Keith, Ontario. 

Hemodynamic Studies Following Closure of Atrial 
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Septal Defects. H. Goldberg and D. Downing, 
Philadelphia. 

Five to Eight Year Follow-Up on the First 500 Bla- 
lock-Taussig Operations. Benjamin D. White, 
Dan G. McNamara, S. Richard Bauersfeld and 
Helen B. Taussig, Baltimore. 

Physiological Studies in Cases of ‘‘Tetralogy of 
Fallot”’ with Little or no Overriding of the Aorta. 
C. G. R. Sell, R. L. Fowler, E. Sailors, A. L. 
Hyman, L. Levy, II and N. K. Ordway New 
Orleans. 

Results of Valvulotomy for Valvular Pulmonary 
Stenosis with Intact Ventricular Septum (Analy- 
sis of 78 Patients). Don M. Hosier, John L. 
Pitts and Helen B. Taussig, Baltimore. 


ROOM 12W. Heart Diseases of Uncommon Etiol- 
ogy, Il 


Cardiovascular Allergy. Joseph Harkavy, New York. 

Dissecting Aneurism Produced by Diet: Some Rela- 
tions to Arachnodactyly and Kyphoscoliosis. 
William B. Bean and I. V. Ponseti, Iowa City. 

‘Familial Myocardosis’’: A Review of Four Cases. 
Jorge Soberon Acevedo, Rafael Jose Neri, 
Antonio Cepeda de la Pena and Luis Saenz 
Arroyo, Mexico City. 

An Integrated Study of Chronic Chagas’ Disease 
(American Trypanosomiasis). Blas Moia, M. B. 
Rosenbaum and A. J. Alvarez, Buenos Aires. 

Research on the Circulation in Osteitis Deformans 
(Paget’s Disease). J. Lequime and H. Denolin, 
Brussels. 

Post-Partum Congestive Heart Failure. Aaron B. 
Benchimol and Paul Schlesinger, Rio de Janeiro. 

The Effects of Chronic Anemia on the Cardiovascular 
System. Harper K. Hellems and Leonard Leight, 
Detroit. 

Thyrotoxicosis as the Sole Etiologic Factor of Heart 
Disease. Paul Schlesinger and Aaron B. Ben- 
chimol, Rio de Janeiro. 


ROOM 27E. Phonocardiography and Auscultation 


Spectral Phonocardiography. Victor A. McKusick, 
George N. Webb, James R. Brayshaw and Samuel 
A. Talbot, Baltimore. 

The First Heart Sound in Mitral Stenosis: A Phono- 
cardiographic Study. Bernardo L. Fishleder, 
Charlotte Friedland and Gustavo Medrano, 
Mexico City. 

Two Varieties of Reduplication of the Second Sound. 
C. Lian, Paris. 

The Added Sound in Early Diastole in Constrictive 
Pericarditis. John Patrick David Mounsey, 
London. 

The Opening Snap of the Tricuspid Valve: A Pre- 
viously Unrecognized Physical Sign of Tricuspid 
Stenosis. Charles E. Kossmann, New York. 

Phonocardiographic Study of Variations in the Dias- 
tolic Murmur of Mitral Stenosis. Patrick A. 
Ongley,. Maurice B. Rappaport and Howard B. 
Sprague, Boston. 


Phonocardiography in the Differentiation of Pre. 
dominant Mitral Regurgitation from Predom- 
inant Mitral Stenosis. Peter T. Kuo and Trun an 
G. Schnable, Jr., Philadelphia. 

The Action of Human Mitral and Aortic Vale 
Studied Post-Mortem by Cinematography () 
tion Picture). I. K. R. McMillan and R. Da! » 
London. 


FRIDAY MORNING 
SEPTEMBER 17 


Main Auditorium, Room A 


SESSION I: 9:00-10:30 A.M. 


Symposium: Coronary Heart Disease 
Chairman: Howard B. Sprague, Boston 
Co-Chairman: Ramon Aizala, Havana 


Diet and Coronary Disease. Ancel Keys, Minneapoiis, 

Experimental Studies of Atherosclerosis. George V. 
Mann, Boston. 

Diagnosis of Coronary Heart Disease. D. Evan Bed- 
ford, London. 

Treatment of Coronary Heart Disease. Robert L. 
Levy, New York. 

Anticoagulants in Myocardial Infarction. Irving S. 
Wright, New York. 

Anticoagulant Therapy in Myocardial Infarction. 
Jean Lenegre, Paris. 

Treatment of Shock in Threatened and Established 
Myocardial Infarction. E. Cowles Andrus, 
Baltimore. 


INTERMISSION: 10:30-11:00 A.M. 


SESSION II: 11:00-12:00 noon 
Charles Laubry Lecture 


Leadership in Cardiology. 
Sir John Parkinson, London. 


12:00-12:30 P.M. 
Closing Remarks: 
Charles Laubry, Paris. 
Paul D. White, Boston. 


Simultaneous Scientific Sessions 
ROOM B. Subacute Bacterial Endocarditis 


Bacterial Endocarditis: An Analysis of 52 Cases. 
Walter Newman, Jose M. Torres and John Guck, 
Bronx, New York. 

Two New Cases of Bacterial Endocarditis Caused by 
Klebsiella Pneumoniae (Friedlander’s Bacillus), 
with Successful Treatment of One Patient. James 
W. Culbertson and Masa Yamamoto, Iowa Ci'y. 

Rheumatic Fever and Subacute Bacterial En:o- 
carditis. Teodoro Cesarman, Guillermo Iba:ra 
Ibarra, Rosario Barroso-Moguel and Ma io 
Salazar Mallen, Mexico City. 
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Tierapeutic Resistance in Subacute Bacterial Endo- 
carditis. L. Trias De Bes, Barcelona. 

Ii: port on a Case of Subacute Bacterial Endocarditis 
Due to Streptococcus Viridans Resistant to Many 
Antibiotics but Sensitive to Erythromycin. 
Rafael . Alzamora-Freundt, Aurelio Peralta, 
Roberto Delgada V., Pedro Moyano, Marcos 
Roitman, Carlos Solis, Rafael Reyna and Julio 
Morales 8., Lima, Peru. 

Hart Failure as an Early Symptom of Subacute 
Bacterial Endocarditis. P. Broustet, R. Castaing, 
P. Blanchot and H. Bricaud, Paris. 

Fivroplastiec Endocarditis with Eosinophilia (Loeff- 
ler’s Endocarditis Parietalis Fibroplastica) : 
Case Report and Review of Literature. Franklin 
G. Hoffman, P. D. Genovese and David Rosen- 
baum, Geneva, New York. 

Virus Endocarditis. Harold Cookson, Bournemouth, 
England. 


ROOM C. Diagnostic and Therapeutic Instru- 
ments (First Half A.M.) 


The Allard-Laurens Intracardiac Micromanometer. 
P. Soulie, P. Laurens, E. Allard and F. Bouchard, 
Paris. 

The Left Auricular Oesophageal Piezocardiogram in 
the Diagnosis of Mitral Lesions. Robison Rou- 
bach, A. de Carvalho Azevedo, A. Ney Toledo 
and A. Alves de Carvalho, Rio de Janeiro. 

Stokes-Adams Disease: Its Treatment with an Ex- 
ternal Electric Cardiac Pacemaker. P. Zoll, A. J. 
Linenthal, L. R. Norman and Milton H. Paul, 
Boston. ° 

Direct Writing Phonocardiography. Klaus Holldack, 
Heidelberg. 


Pathology (Second Half A.M.) 


Untreated Syphilis in the Male Negro: Pathologic 
Findings in Syphilitie and Nonsyphilitie Pa- 
tients. Jesse J. Peters, James H. Peers, Sidney 
Olansky, John C. Cutler and Geraldine A. 
Gleeson, Washington, D. C. 

Reticulo-Cardiopathies of Parasitic Origin. Ramon 
A. Rojas and Danio Deza Cenget, Buenos Aires. 

Histological Study of Right Bundle Branch Block 
(Based on 48 Cases). Jean Lenegre, Paris. 

Pathological Changes in the Liver in Congestive 
Heart Failure. Oglesby Paul, Gordon F. Vawter, 
Albert Schweitzer, George M. Hass and Armin 
F. Schick, Chicago. 


ROOM 12W. Epidemiology 


Incidence of Heart Disease in Guatemala: Prelim- 
inary Study. Jorge A. Fernandez Mendia, Guate- 
mala, City. 

e Pathology of Endomyocardial Fibrosis J. N. P. 
Davies, Kampala, Uganda, East Africa. 

e Problems of Hypertension in Pakistan. Roeinton 
B. Khambatta, Karachi, Pakistan. 


Myocardial Infarction: A Summary of the Findings 
in the San Jose Ward of the Dos de Mayo Hos- 
pital, Lima, Peru During 1937-1952. Marcos Roit- 
man and Jorge A. Orihuela, Lima, Peru. 


ROOM 27E. X-Ray and Angiocardiography 


Anomalous Drainage of Pulmonary Veins: Clinical, 
Physiologic and Angiocardiographic Features. 
Israel Steinberg, Gonzalo Sepulveda and Daniel 
S. Lukas, New York. 

The Roentgenological Diagnosis of Pulmonary Hy- 
pertension in Mitral Stenosis. John B. Schwedel, 
Dennison Young, Doris W. Escher and Robert 
Aaron, New York. 

Pulmonary Circulation in Cardiac and Respiratory 
Diseases as Studied by Selective Pulmonary 
Angiography. W. Bolt, H. W. Knipping and H. 
Rink, Cologne. 

X-Ray Symptoms of the Left Atrium. Narno Dor- 
becker and Susano Aranda, Mexico City. 

Visualization of Intracardiac Calcification by Planig- 
raphy. Jacob Zatuchni, Louis A. Soloff and 
Herbert Fisher, Philadelphia. 

A Study of the Correlation between Roentgeno- 
graphic and Post-Mortem Calcification of the 
Aorta. Julian B. Hyman and Frederick H. Ep- 
stein, New York. 

Timed Angiographic Studies in the Peripheral Vessels 
and Pulmonic and Systemic Circulation in 
Children. J. Lind, R. Spencer and C. Wegelius, 
Stockholm. 

Angiocardiography in Tricuspid Valve Disease. Pier 
Federico Angelino and Angelo Actis-Dato, 
Torino. 

Angiocardiography in Mitral Stenosis. Marsh McCall, 
Lucille Yuen and Lester Blum, New York. 

Patent Ductus Arteriosus: A Critical Evaluation of 
Its Roentgen Signs. Theodore E. Keats and 
Howard L. Steinbach, San Francisco. 


Registration and Fees 


All those who are planning to participate are 
urged to submit their applications at the earliest 
possible date. Any physician who is interested 
may attend the Congress by filling out and send- 
ing in the application blank and paying the re- 
quired registration fee. Detailed information 
concerning the Congress and application blanks 
are available from the Secretary-General, L. 
W. Gorham, M.D., Second World Congress of 
Cardiology, % American Heart Association at 
44 Fast 23rd Street, New York 10. 

A registration fee of $25.00 has been estab- 
lished for the combined World Congress and 
Scientific Sessions. Although it has been cus- 
tomary in previous years to waive registration 
fees for professional members of the American 
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Septal Defects. H. Goldberg and D. Downing, 
Philadelphia. 

Five to Eight Year Follow-Up on the First 500 Bla- 
lock-Taussig Operations. Benjamin D. White, 
Dan G. McNamara, 8S. Richard Bauersfeld and 
Helen B. Taussig, Baltimore. 

Physiological Studies in Cases of ‘‘Tetralogy of 
Fallot’? with Little or no Overriding of the Aorta. 
C. G. R. Sell, R. L. Fowler, E. Sailors, A. L. 
Hyman, L. Levy, II and N. K. Ordway New 
Orleans. 

Results of Valvulotomy for Valvular Pulmonary 
Stenosis with Intact Ventricular Septum (Analy- 
sis of 78 Patients). Don M. Hosier, John L. 
Pitts and Helen B. Taussig, Baltimore. 


ROOM 12W. Heart Diseases of Uncommon Etiol- 
ogy, Il 


Cardiovascular Allergy. Joseph Harkavy, New York. 

Dissecting Aneurism Produced by Diet: Some Rela- 
tions to Arachnodactyly and Kyphoscoliosis. 
William B. Bean and I. V. Ponseti, Iowa City. 

“‘Familial Myocardosis’’: A Review of Four Cases. 
Jorge Soberon Acevedo, Rafael Jose Neri, 
Antonio Cepeda de la Pena and Luis Saenz 
Arroyo, Mexico City. 

An Integrated Study of Chronic Chagas’ Disease 
(American Trypanosomiasis). Blas Moia, M. B. 
Rosenbaum and A. J. Alvarez, Buenos Aires. 

Research on the Circulation in Osteitis Deformans 
(Paget’s Disease). J. Lequime and H. Denolin, 
Brussels. 

Post-Partum Congestive Heart Failure. Aaron B. 
Benchimol and Paul Schlesinger, Rio de Janeiro. 

The Effects of Chronic Anemia on the Cardiovascular 
System. Harper K. Hellems and Leonard Leight, 
Detroit. 

Thyrotoxicosis as the Sole Etiologic Factor of Heart 
Disease. Paul Schlesinger and Aaron B. Ben- 
chimol, Rio de Janeiro. 


ROOM 27E. Phonocardiography and Auscultation 


Spectral Phonocardiography. Victor A. McKusick, 
George N. Webb, James R. Brayshaw and Samuel 
A. Talbot, Baltimore. 

The First Heart Sound in Mitral Stenosis: A Phono- 
cardiographic Study. Bernardo L. Fishleder, 
Charlotte Friedland and Gustavo Medrano, 
Mexico City. 

Two Varieties of Reduplication of the Second Sound. 
C. Lian, Paris. 

The Added Sound in Early Diastole in Constrictive 
Pericarditis. John Patrick David Mounsey, 
London. 

The Opening Snap of the Tricuspid Valve: A Pre- 
viously Unrecognized Physical Sign of Tricuspid 
Stenosis. Charles E. Kossmann, New York. 

Phonocardiographic Study of Variations in the Dias- 
tolic Murmur of Mitral Stenosis. Patrick A. 
Ongley, Maurice B. Rappaport and Howard B. 
Sprague, Boston. 


Phonocardiography in the Differentiation of Pr... 
dominant Mitral Regurgitation from Predon - 
inant Mitral Stenosis. Peter T. Kuo and Trumva 
G. Schnable, Jr., Philadelphia. 

The Action of Human Mitral and Aortic Valvis 
Studied Post-Mortem by Cinematography (Mv - 
tion Picture). I. K. R. McMillan and R. Dale. 


’ 
London. 


FRIDAY MORNING 
SEPTEMBER 17 


Main Auditorium, Room A 


SESSION I: 9:00-10:30 A.M. 


Symposium: Coronary Heart Disease 
Chairman: Howard B. Sprague, Boston 
Co-Chairman: Ramon Aizala, Havana 


Diet and Coronary Disease. Ancel Keys, Minneapolis. 

Experimental Studies of Atherosclerosis. George \V. 
Mann, Boston. 

Diagnosis of Coronary Heart Disease. D. Evan Bed- 
ford, London. 

Treatment of Coronary Heart Disease. Robert L. 
Levy, New York. 

Anticoagulants in Myocardial Infarction. Irving S§. 
Wright, New York. 

Anticoagulant Therapy in Myocardial Infarction. 
Jean Lenegre, Paris. 

Treatment of Shock in Threatened and Established 
Myocardial Infarction. E. Cowles Andrus, 
Baltimore. 


INTERMISSION: 10:30-11:00 A.M. 


SESSION ITI: 11:00-12:00 noon 


Charles Laubry Lecture 
Leadership in Cardiology. 
Sir John Parkinson, London. 
12:00-12:30 P.M. 
Closing Remarks: 
Charles Laubry, Paris. 
Paul D. White, Boston. 


Simultaneous Scientific Sessions 
ROOM B. Subacute Bacterial Endocarditis 


Bacterial Endocarditis: An Analysis of 52 Cases. 
Walter Newman, Jose M. Torres and John Guc! 
Bronx, New York. 

Two New Cases of Bacterial Endocarditis Caused | y 
Klebsiella Pneumoniae (Friedlander’s Bacillu: 
with Successful Treatment of One Patient. Jam‘ 
W. Culbertson and Masa Yamamoto, Iowa Cit’. 

Rheumatic Fever and Subacute Bacterial End: - 
carditis. Teodoro Cesarman, Guillermo Ibar : 
Ibarra, Rosario Barroso-Moguel and Mar 
Salazar Mallen, Mexico City. 
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Therapeutic Resistance in Subacute Bacterial Endo- 
carditis. L. Trias De Bes, Barcelona. 

iteport on a Case of Subacute Bacterial Endocarditis 
Due to Streptococcus Viridans Resistant to Many 
Antibiotics but Sensitive to Erythromycin. 
Rafael. Alzamora-Freundt, Aurelio Peralta, 
Roberto Delgada V., Pedro Moyano, Marcos 
Roitman, Carlos Solis, Rafael Reyna and Julio 
Morales S8., Lima, Peru. 

ileart Failure as an Early Symptom of Subacute 
Bacterial Endocarditis. P. Broustet, R. Castaing, 
P. Blanchot and H. Bricaud, Paris. 

l ibroplastiec Endocarditis with Eosinophilia (Loeff- 
ler’s Endocarditis Parietalis Fibroplastica): 
Case Report and Review of Literature. Franklin 
G. Hoffman, P. D. Genovese and David Rosen- 
baum, Geneva, New York. 

Virus Endocarditis. Harold Cookson, Bournemouth, 
England. 


ROOM C. Diagnostic and Therapeutic Instru- 
ments (First Half A.M.) 


The Allard-Laurens Intracardiac Micromanometer. 
P. Soulie, P. Laurens, E. Allard and F. Bouchard, 
Paris. 

The Left Auricular Oesophageal Piezocardiogram in 
the Diagnosis of Mitral Lesions. Robison Rou- 
bach, A. de Carvalho Azevedo, A. Ney Toledo 
and A. Alves de Carvalho, Rio de Janeiro. 

Stokes-Adams Disease: Its Treatment with an Ex- 
ternal Electric Cardiac Pacemaker. P. Zoll, A. J. 
Linenthal, L. R. Norman and Milton H. Paul, 
Boston. a 

Direct Writing Phonocardiography. Klaus Holldack, 
Heidelberg. 


Pathology (Second Half A.M.) 


Untreated Syphilis in the Male Negro: Pathologic 
Findings in Syphilitie and Nonsyphilitie Pa- 
tients. Jesse J. Peters, James H. Peers, Sidney 
Olansky, John C. Cutler and Geraldine A. 
Gleeson, Washington, D. C. 

Reticulo-Cardiopathies of Parasitic Origin. Ramon 
A. Rojas and Danio Deza Cenget, Buenos Aires. 

Histological Study of Right Bundle Branch Block 
(Based on 48 Cases). Jean Lenegre, Paris. 

Pathological Changes in the Liver in Congestive 
Heart Failure. Oglesby Paul, Gordon F. Vawter, 
Albert Schweitzer, George M. Hass and Armin 
F. Schick, Chicago. 


ROOM 12W. Epidemiology 


lneidence of Heart Disease in Guatemala: Prelim- 
inary Study. Jorge A. Fernandez Mendia, Guate- 
mala, City. 

‘he Pathology of Endomyocardial Fibrosis J. N.P. 
Davies, Kampala, Uganda, East Africa. 

‘! he Problems of Hypertension in Pakistan. Roeinton 
B. Khambatta, Karachi, Pakistan. 


Myocardial Infarction: A Summary of the Findings 
in the San Jose Ward of the Dos de Mayo Hos- 
pital, Lima, Peru During 1937-1952. Marcos Roit- 
man and Jorge A. Orihuela, Lima, Peru. 


ROOM 27E. X-Ray and Angiocardiography 


Anomalous Drainage of Pulmonary Veins: Clinical, 
Physiologic and Angiocardiographic Features. 
Israel Steinberg, Gonzalo Sepulveda and Daniel 
S. Lukas, New York. 

The Roentgenological Diagnosis of Pulmonary Hy- 
pertension in Mitral Stenosis. John B. Schwedel, 
Dennison Young, Doris W. Escher and Robert 
Aaron, New York. 

Pulmonary Circulation in Cardiac and Respiratory 
Diseases as Studied by Selective Pulmonary 
Angiography. W. Bolt, H. W. Knipping and H. 
Rink, Cologne. 

X-Ray Symptoms of the Left Atrium. Narno Dor- 
becker and Susano Aranda, Mexico City. 

Visualization of Intracardiac Calcification by Planig- 
raphy. Jacob Zatuchni, Louis A. Soloff and 
Herbert Fisher, Philadelphia. 

A Study of the Correlation between Roentgeno- 
graphic and Post-Mortem Calcification of the 
Aorta. Julian B. Hyman and Frederick H. Ep- 
stein, New York. 

Timed Angiographic Studies in the Peripheral Vessels 
and Pulmonie and Systemic Circulation in 
Children. J. Lind, R. Spencer and C. Wegelius, 
Stockholm. 

Angiocardiography in Tricuspid Valve Disease. Pier 
Federico Angelino and Angelo Actis-Dato, 
Torino. 

Angiocardiography in Mitral Stenosis. Marsh McCall, 
Lucille Yuen and Lester Blum, New York. 

Patent Ductus Arteriosus: A Critical Evaluation of 
Its Roentgen Signs. Theodore E. Keats and 
Howard L. Steinbach, San Francisco. 


Registration and Fees 


All those who are planning to participate are 
urged to submit their applications at the earliest 
possible date. Any physician who is interested 
may attend the Congress by filling out and send- 
ing in the application blank and paying the re- 
quired registration fee. Detailed information 
concerning the Congress and application blanks 
are available from the Secretary-General, L. 
W. Gorham, M.D., Second World Congress of 
Cardiology, % American Heart Association at 
44 East 23rd Street, New York 10. 

A registration fee of $25.00 has been estab- 
lished for the combined World Congress and 
Scientific Sessions. Although it has been cus- 
tomary in previous years to waive registration 
fees for professional members of the American 
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Heart Association attending the Annual Scien- 
tific Sessions, the heavy expenses entailed by 
the enlarged and integrated sessions of the 
forthcoming Congress and the many events as- 
sociated with an international meeting of this 
kind require that a fee be charged this year. 
The $25.00 fee entitles members to attend all 
scientific sessions, the opening reception, formal 
banquet and other social events planned for 
Congress delegates, the exhibits and special 
sightseeing tours to medical installations in 
Washington and its environs. Also included are 
the printed program, directory of registrants, 
Congressional badge and other items. 

Associate membership (wives and family) 
has been arranged at a cost of $15.00. It will 
include all privileges mentioned above except 
the printed program. A schedule of reduced fees 
has been provided for limited attendance by physi- 
cians and for attendance by such groups as medi- 
cal students, interns and nurses. 


Exhibits 


Scientific and industrial exhibits have been 
planned for the Congress, as well as a motion 
picture program of professional and scientific 
films on cardiovascular subjects. 


SECTION ON CIRCULATION 


In addition to presenting the George Brown 
Lecture of the A.H.A. on Tuesday morning, 
September 14, at the Second World Congress of 
Cardiology, and a Tuesday afternoon program, 
both in the Main Auditorium of the National 
Guard Armory, the Section on Circulation of 
the Scientific Council has arranged several spe- 
cial events. 

The Executive Committee of the Section on 
Circulation will hold a dinner meeting on Mon- 
day evening, September 13, at the Shoreham 
Hotel. The Annual Dinner of the Section will 
be held on Wednesday evening, September 15, 
also at the Shoreham Hotel. A special Scientific 
Program will be held on Monday morning, 
September 13, at 9:30 A.M. The papers to be 
presented are as follows: 

The Pathogenesis of Postural Syncope. Frank A. 
Finnerty, Jr., Joseph F. Fazekas, Edward A. 
Partenope, John C. Rose, and Lawrence S8. 
Lilienfield, Washington, D. C. 

A Dynamic Model for the Controlled Study of Throm- 
bus Formation. Jerrold S. Lieberman, New York. 

The Venous Pressure-Volume Curve of the Human 
Leg Measured in Vivo. Julius Litter, J. Edwin 
Wood, and Robert W. Wilkins, Boston. 

A New Method for Measuring Simultaneously the 
Time Course of Digital Rates and Volumes of 


Inflow, Outflow and Differences between I; 
and Outflow during a Single Pulse Cycle. G« 
E. Burch, New Orleans. 

The Chemical Quantitation of Epinephrine ; 
Norepinephrine. William M. Manger, Edwa 
Baldes, Eunice V. Flock, Joseph Berkson, . 
L. Bollman, and Martin Jacobs, Roche 
Minnesota. 

SPCA-Induced Thrombosis: Its Pathogenesis an:‘ 
Effect of Antiocoagulants. Stanford We:s 
Boston. 


OTHER SPECIAL MEETINGS 
International Society of Cardiology 


Council, Mayflower Hotel, Saturday, Sepi. 11, 
7:30 p.m. 

Council, Mayflower Hotel, Sunday, Sept. 12, 
5 p.m. 

Assembly, National Guard Armory, Monday, 
Sept. 13, 12:30 p.m. 

Assembly, National Guard Armory, Wednes- 
day, Sept. 15, 12:30, p.m. 


American Heart Association 


Scientific Council, Annual Meeting, National 
Guard Armory, Wednesday, Sept. 15, 12:30. 

Committee on Clinics, Mayflower Hotel, 
Wednesday, Sept. 15, 3:30-5:30 p.m. 

Executive Committee, Section on Clinical 
Cardiology, Dinner Meeting, Mayflower Hotel, 
Wednesday, Sept. 15, 7:30 p.m. 

Clinical Advisory Committee, Section on 
Cardiovascular Surgery, Luncheon Meeting, 
Mayflower Hotel, Thursday, Sept. 16, 1:30. 

MEETINGS 


Sept. 6: American Society of Clinical Pathologists, 
Washington, D. C.; C. G. Culbertson, Secretary, 
1040 W. Michigan Street, Indianapolis, Ind. 

Sept. 6-10: International Congress of Clinical Pa- 
thology ; Washington, D. C.; Dr. Robert A. Moore, 
Chairman, Committee on Arrangements, Wash- 
ington University School of Medicine, St. Louis 
10, Mo. 

Sept. 9-10: Vermont Heart Association and Uni- 
versity of Vermont College of Medicine Seminar 
on Cardiac Arrhythmias; Burlington, Vt.; E. 
Lepeschkin, M.D., University of Vermont College 
of Medicine, Burlington, Vt. 

Sept. 11: Vermont Heart Association and University 
of Vermont College of Medicine Symposiwn on 
the U wave of the Electrocardiogram; Burlington, 
Vt.; E. Lepeschkin, M.D., University of Ve mont 
College of Medicine, Burlington, Vt. 

Sept. 26-Oct. 2: World Medical Association; !:ome, 
Italy; Louis H. Bauer, Secretary, 345 East 46th 
Street, New York 17, N. Y. 

Oct. 22-23: Annual Meeting and Scientific Proram, 
Council for High Blood Pressure Research, .\ neri- 
can Heart Association, Cleveland; Irving S. W right, 
M.D., Chairman, Program Committee, % Amvcrican 
Heart Association, 44 East 23rd St., New Yor 10. 
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IsOLATED VALVULAR PuLMONIC STENOSIS. CLINICAL AND PHysioLoGic RESPONSE 
TO OPEN VALVULOPLASTY 
S. Gilbert Blount, Jr., Malcolm C. McCord, Helmut Mueller, and Henry Swan 
ANTIBIOTIC THERAPY OF Bacramat ENpDocarpITIs. VI. SuBACUTE ENTEROCOCCAL 
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Norman Shachnow, Stanley Spellman, and Ira Rubin 
Errects OF CORTISONE, HYDROCORTISONE AND CORTICOTROPIN ON LIPEMIA, 
GLYCEMIA AND ATHEROGENESIS IN CHOLESTEROL-FED CHICKS 
Jeremiah Stamler, Ruth Pick, and Louis N. Katz 
EsTROGEN PROPHYLAXIS OF CHOLESTEROL-INDUCED CORONARY ATHEROGENESIS 
In Cuicxs GivEN ADRENAL Corticorps or ACTH 
Jeremiah Stamler, Ruth Pick, and Louis N. Katz 
INHIBITION OF CHOLESTEROL-INDUCED CoRONARY ATHEROGENESIS IN THE Eac- 
Propucine Hen...........Jeremiah Stamler, Ruth Pick, and Louis N. Katz 
PROLONGED OBSERVATIONS OF THE CARDIOVASCULAR STATUS IN ESSENTIAL HyPEr- 
LIPEMIA: WITH SPECIAL REFERENCE TO SERUM LiPip RESPONSE TO HEPARIN 
Alfred Soffer and Martin Murray 
A CoMPARISON OF THE CEREBRAL HEMODYNAMIC RESPONSE TO ARAMINE AND Nor- 
EPINEPHRINE IN THE NORMOTENSIVE AND THE HYPOTENSIVE SUBJECT 
John H. Moyer, George Morris, and Harvey Snyder 
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